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FUNDAMENTAL CONGRUENCE SOLUTIONS. 


The Author’s thanks are due to Mr. H. J. Woopaut for 
help in reading the proof-sheets of the Introduction. 


1. Introduction. The large Table (pages 1-91) of this Work gives one-root (y) of 
all the Fundamental Congruences 


yo =+l (mod p and p*), [up top and p> 10,000} Aertel Cervo aerds (1). 


The construction and use of the Table are explained in what follows. 


la. Notation. |All symbols denote integers. | 
p denotes an (odd) prime. 
w an odd number; « an even number; 7? an integer. 
y a root of the congruence y* = +1 (mod p or p*). 
€ the Haupt-Hxponent of y modulo p or p*, [ Art. 2]. 
v the Restdue-Index of y modulo p or p*, [ Art. 2]. 
T(r) means Totient of r; +(p) =p—l, 7(p*) = (p—]1).p* 
Tie Ae coon (cA) ee st (AB ie CA at a 
nm = number of possible €, v of p, [ Art. 3}. 


m = number of roots (y) of order € modulo p or p*. 


2. Haupt-Hxponent (€), Residue-Index (v). The Haupt-Haponent* (€) of a Base (y) 
modulo p or p*, (p an odd prime), is the least PH satisfying the above congruence (1), 
(with y prime to p). 


The Residue-Indext (v) of y modulo p or p* is the reciprocal of € with respect to the 
Totient (jg—1) or p*"'(p—1) of p or p* respectively, so that 
vé = p—l, — = (p—1)+», vy = (p—1)+é, [mOdUIO MIN see ees (2a) ; 
yve=p '(p—1), =p" '.(p—1+y, v =p). (p—1) +2, [modulo p"] .......... (2b) ; 
so that & is a minimwm, v is a maximum [for the base y] 3 
The above congruence, being in aa a modified form of Fermat’s Theorem, viz.: 
af? US" _1i='0 (mod p), ° &e., 


is of such importance in the Theory of Numbers that it may fairly be called a 
Fundamental + Congruence. 


* This is the German term: it is styled Gawssien by French writers. 
+ This term is introduced by the Authors. 
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3. Number (n) of possible €, v of a prime (p). 
Since €, v are twin co-factors of (p—1), it is seen that 
m = the number of different values of each of £, v belonging to p 
= the number of different factors of (p—1), [including 1 and (p—1)] ............... (3), 


and therefore depends on the algebraic form of (p—1), Hence 
If a, b, c, ..., z be the (different) odd prime factors in (p— 1), so that 


p-1= a a%oPeY...2°, [where «41, but a, 8, yy) .,.¢ may. =O). eee es (4). 


Then, by known Rules— 
n= (xe +1)(a+1)(B 11) (p24) Oe (GED) loe volcan tse een eee eeen(O) 


3a. Table of numbers (n) of Haupt-Hxponents (€) for each form of (p—1). 
The Table on page 92 gives, (arranged in three lines)— 
(1) A complete list of all the forms (4) of (~—1) < 10,000. 
(2) The value of ~ for each form. 
(3) The least prime p (> 10*) which has that form of (p—1). 
(4) A dash (—) in the space for p shows that no prime (< 10°) exists of the form (p—1). 


4, Number (m) of roots (y) of given € modulo p.- It is known that the number (m) 
of different roots (y < p) with Haupt-Hxponent €, modulo p is 


ms=7 (E), [where 7 means Totient of] Vcaresecest. 1. crs eee (6). 

Hence the number (m) of primitive roots (g < p) of p is 
m = 7(p—1) = (a—1)(b—1)(c—1)...(2—1). (p—1) + Babe...2 Lecce eee (6a), 

and the total number of roots (y < p) for all € is 
S (ae) (E21 ho — Tar Lae hk osteo eee . eee eee (6b). 
5. Algebraic roots. In two cases, the roots (y) are algebraically obvious, viz. : 

= 1+ this has thesingle root gy = Ly valways ce sets ate ees. ae (7a) ; 
¢ = 2; this has the single root y = p—1, Glways~ ..........00.. cceser sevens (7b). 


These two cases are omitted throughout the large Table (pages 1-91) of this Work, thereby 
saving much space. 


6. Table of single roots (y). The large Table (pages 1-91) of this Work gives one 
root (y) for each of the (n—2) values of € (> 2) belonging to every odd prime (p) and 
prime-power (p*) up to p and p* + 10,000. 


INTRODUCTION. Vil 


These are arranged in two lines for each prime. 

















The upper line contains ¢, v in ascending order of & from left to right. e phe at Aad nly 

The root (y) is placed just under its own é, ». y y 
59, 18 | 118, 

Ha. 1063 | “7 12 g mean 179 =+4+1 and 128=+1 (mod 1068). 





Also 59 = (1063—1)+18, 118 = (1063—1)+9. 
[p is printed in bold type; ¢ in ‘‘modern’’ type; »v and y in “‘ old face’’ type.] 


7. Methods of finding the roots (y). These are explained in the following Articles 
8-10d, under the heads of 


Least Roots, Arts. 8-8b; Small Roots, Art.9; Other Roots, Arts. 10-10d. 


8 Least Roots (y). It would have been very desirable—for use in many numerical 
calculations—to give in all cases the least root (y) belonging to each €: but, in a very 
great number of cases, this would have been quite impracticable (within any reasonable * 
amount of calculation). 

The Least Roots (y) are shown in the following cases :— 


i. For all primes (p) and prime-powers (p") < 1,000. 
Here every root (y) shown is the Least Root appertaining to its own £. 


ii. For primes (p) and prime-powers (p") > 1,000. 
The root (y) shown is the Least Root appertaining to its own ¢ in the following cases :— 

1°. Roots (y) > 18. 

2°. Primitive Roots (y = g), [t.e. when = p—1, v = 1]. 

3°. Roots (y) appertaining to following values of ¢ :— 
—~E=w; 3 to 49, 55, 63, 65, 75, 77, [w odd]. 
& = 2; 6 to 98, 110, 126, 130, 150, 154, [w odd]. 
&é= 41; 4 to 112, 120, 128, 144, 160, 192, 200, [2 any integer]. 


8a. Sources of the Least Roots (y). In many cases it has been found possible to find 
Least Roots (y) given at s¢ght—chiefly for very small y (< 13), or for small € (mostly 
> 200)—from the five Tables (i-v) described below. 


i. Tablet of Haupt-Haponents (t) and Least Primitive Roots (g), (by Col. A. Cunningham, 
Mr. H. J. Woodall, and the late Mr. T. G. Creak). This Table gives the Haupt-Exponents (¢) of the 
eight small bases y = 2, 3, 5, 6, 7, 10, 11, 12 for all primes (p) and prime-powers (p*) > 25,409; and 


* Tt might have involved calculating nearly the whole of the 7 (&) roots (y) for certain values of é. 
¢ Tab. i recently published by Fr. Hodgson, London, 1922. 


Vill INTRODUCTION, 


also the least + and — primitive roots (+g) of all those primes. The smallest of the eight bases > 12 
is seen to be the Least Root (y) appertaining to its own , and the primitive root (g) quoted is seen to be 
the Least Root appertaining to §=p—1l. 


ii. Tafel Complexer Prumzahlen, (by Dr. C.G. Reuschle, Berlin, 1875). The Table marked Tab. I 
of the set of Tables allotted to each prime (p) gives the complete set of proper roots (y) of the congruence 
ys —1 =0 (mod p) for the values of ¢ below, viz. : 


raw = 8 to 63, 69, 71, 78, 79, 81, [w odd] 
r = Qw = 6 to 126, 138, 142, 146, 158, 162, [w odd] ie pu Phiea) * 1,000, ’ 
z= 4i = 4 to 84, 96, 100, 120, 128, [i any integer}) (but not for prime powers p’). 


The roots (y) for = w, 2w are combined in one Table for each ¢; those for = » being marked +, 
those for ¢ = 2w being marked —: as these roots occur in pairs (+y) whose sum = p always, either 
root (+y) suffices to give the other (+y); the root (ty) which is < 4p alone is printed, so as to save 
space. 


iii. Congruence Tables*, (by Col. A. Cunningham). These Tables give the complete set of proper 
voots (y) of the congruences ye — 1=0 and ye +1=0 (mod pand p*) for the values of ¢, 4¢ shown below. 


I 
© 
I 


ye—-1 =0, ¢ 1t015, [w odd] | | 
ye + 1=0, 4=w=1t015, [w odd] ;for all primes (p) and prime-powers (p") < 100,000. 
yee + =0, $é a='2 to14, “[e ay 


\ 


iv. Congruence Tables*, (by Mr. T. G. Creak). These Tables give the complete set of proper 
roots (y) of the congruences ye—1 =0 and yt +1=0 (mod pand p‘) for the values of ¢, 1 shown below. 


ye—1 =0, f= = 17 to 49, 55, 63, 65, 75,775 91; [w odd} for all primes () 
ye 4120, 2 = = 17 to 49, 55, 63, 65, 75, 77, 91, [w odd] + and prime-powers (p*) 
yi+1=0, 1 =e = 2 to 56, 60, 64, 72, 80, 96, 100, 192, [e even] > 10,000. 


Special rodts in Tab. iv. In these Tables a few of the roots {about 100) are recognisable at sight as 
perfect squares (y = 7°). In such cases, when ¢ is even, 7 is a root—usually the Least Root—of order 2¢. 


vy. Canon Arithmeticus, (by C. G. J. Jacobi, Berlin, 1839). This Canon contains two Tables, side 
by side, for every prime and prime-power (p and p*) } 1,000. The right-hand Table gives—(to Argu- 
ment N)—the index (/) of the power (g') of some primitive root (g) of the prime p, which will yield the 
Residue + N on division by p or p*; so that g! = +N (modp or p’). 


Taking IT=yv, where y=(p—1)+é for modulus p, or »=7(p*)+é for modulus p*, or any 
multiple (Av) of v, with A prime to v, these Tables give N such that 


NE = (g')' = g* = +1 (mod por p’). 


Hence every such N is a root (y) of order é, and it is easy to pick out the least of these, 7.e. the required 
Least Root (y). 





* Tab. iii and many of Tab. iv are now in type, and await publication. 
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8b. Use of Tables i-iv. Table i gives Least Roots (y) at sight: and it was easy to 
pick out Least Roots from Tabs. il, ii, iv, as these Tables give the complete set of 
roots (y) 7n arithmetical sequence for each order €. 

Use of Table v. The Least Roots (y) of all orders (€) for primes and prime-powers 
(p and p*) > 1,000 were found from this Table in all cases where the preceding four 


Tables were not available. 


9, Small roots y $100. For orders € beyond the limits of the above Tables, in the 
case of all primes p > 1,000, a large number of roots y (+ 100) of the form 


1 


Y= abc’, or (a*b’c?)” ia,,0>c.anyiof the. small bases. 2, 3, 5,7; LL) y cw use.cdecs (8) 


were found by aid of two special Congruence Tables which give a relation between the 
bases 2 or 10, and one of the other bases 3, 5, 7, 11, in the form: 


2° = 428% {2 = 3, 5, 7,11; ¢a minimum], (mod p and p* + 10,000) ; 
10% = 42° +, [2 = 3,5, 7,11; ¢a minimum], (mod p and p” + 10,000). 


From these Tables it is easy to form congruences of type 


. abec’ = 4a” (mod p). 
Now, suppose Gab c= ae ata le), 
Then eet eS CIN OTD Re. ya aid atiea-cniis | eee eee emer (Oy. 


Here the Haupt-Exponent (€,) of the Base a is known from Tab. i (Art. 8a). Raise this 
last congruence to the lowest power (say k) which will reduce the dexter to +1. 


mk 


y =(a" jes = +1(modp), [k= éa, or a fraction of &,]..... Powe neh (10). 
Then, provided m vs prime to (p—1), this reduces to 
Te se IL g Fa 08k Or) Sand pana aerate OAR Bag CTE PI Pada (10a). 


Hereby the root y has been found whose Haupt-Exponent is €, = k. 

But, if m contains any factor (A) of (p—1), [say m =A.], this factor (A) cannot be 
dealt with without further evidence, 7.e. the € of y may =k or Ak, or & X a fraction of A, 
This difficulty frequently occurs in the use of the above Tables where the auxiliary Base 
2 or 10 is a Residue of order X. 

In the present Work this process was usually limited to finding roots y > 100: 
such roots (y) may fairly be called Small roots. The set of “small roots” thus found is 





_* Compiled by Col. Cunningham and Mr. H. J. Woodall. 
+ Compiled by Mr. H. J. Woodall and (the late) Mr. T. G. Creak. 
*+ Both Tables are now published in the Work described in Art, 8a—i above. 
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by no means complete; as, besides the limitation of the form (8) of the roots, the result 
y”* above is frequently not easily reducible to y* when the auxiliary Bases 2 or 10 are 
not primitive roots. 

It will be seen that in this process the root y is really the datwne, and its Haupt- 
Exponent (€) is the result of the process: sometimes many trials had to be made to find 
roots (y) appertaining to given Haupt-Exponents € beyond the limits of the Tables i-iv 
of Art. Sa. In fact the only advantage of this process is that quite small roots (y) are 
obtained, 


10. Other Roots (y). In the case of primes p>1,000, when the Least Roots and 
Small Roots (Arts. 8,9) were not available, one of the following methods was usually 
adopted to find some root (y) appertaining to a given €, v. 


10a. Metuopi. Let g be a primitive root. 
Find y the Least Residue of g” (mod p). 
Then of = ig’) = 9? hs +1 (hod p) «Ags (11). 
Here, since no lower exponent than the above € would suffice to yield the Residue +1, it 
follows that y has € for its Haupt-Exponent. 
As a primitive root (g) of every prime p } 25,409 is given in the Table i quoted in 
Art. 8a, it follows that this proeess can always be used up to that limit. 


10b. Mernopii. Let abe any Base whose Haupt-Hxponent (€,) is known, and is 
either = the given é, or =a multiple thereof, say €,=A.é [A may = 1]. 
Find y the Least Residue of a (mod p). 
Then ye = (a’)é =aic= 41 (mtd) (Pee Ein ee eure eee ee (12). 
Here, since no lower exponent than the above € would suffice to yield the Residue +1, it 
follows that y has € for its Haupt-Exponent. 
As the Table i quoted in Art. 8a gives the Haupt-Exponents (€,) of the eight Small 
Bases a = 2, 3, 5, 6, 7, 10, 11, 12 for all primes p $ 25,409, it follows that this Method 
can always be used up to that limit when €, contains the given é. 


10c. On Methods i, ii. Both these Methods have the advantage of yielding the 
root (y) appertaining to a given € with certainty by a direct process: their only disadvantage 


is the amonat of labour they involve; the root (y) found is also often inconveniently large 
z? 


for use in numerical calculation. 

Method i involves great labour when v is large (¢.e. when € is small). 

Method ii is much less laborious than Method i: the amount of labour required 
decreases by choosing the auxiliary Base (a) with the smallest €, (containing of course 
the given &). 
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10d. Merson iii. Composite & When € is composite, a much simpler Rule is 
often available. 


Let €=ab, witha, b mutually prime. 


Let ¥., Ys Ye be roots of orders a, 6, &, so that 


y. = +1, = +1, ye = +1 (mod p), 


where a, 6, — are the Haupt-Exponents of y,, y,, Ys (modulo p). 
Then y, = Residue of y,.¥, (modi ayes Sowa or buch Meant tas, Sean ened (13). 


This Rule may obviously be extended to the case of €=abc..., where a, b,c, ... are 
mutually prime. Then, with notation similar to the above, 


Cc 


Hie Residue of y,.Y,-Y,-+ 


This simple Rule gives much the easiest way of finding a root y of order €=abe..., 
(where a, b, c, ... are mutually prime), where one root of each of the orders a, 0, ¢, ... 18 
known. 


10e. Reduction of large roots. The root (y) found by any of the above Methods (i-111) 
is often inconveniently large for use in numerical calculations. 

Here y being a root of order €, the Residues of y’, y®, y’, &c. (modulo p), where 
a, 8, y, &c. are any integers prime to €, are also roots of the same order (€). By computing 
a few of these Residues, a root smaller than the original root (y) may sometimes be found : 
this may of course involve considerable labour, as many Residues may have to be computed 
before a smaller root (< y) is found. 


[In the present Table an attempt was made in every case to find a root < 1,000.] 


11. Complete sets of rovts. Tables of the complete sets of roots of each order (€) 
would be of great use in the Theory of Numbers. But the provision of such Tables for 
all orders (€) for any large range of primes (say up to 10,000) would be quite imprac- 
ticable, as each prime would require (p—1) entries, (see Art. 4). The Tables 1i, ii, iv 
described in Art. 8a provide such complete Tables for a limited range of €, ($€ } 100): 
these already fill several volumes. 


(12. Use of present Table. The chief difficulty in computing a complete set of roots (y) 
is the finding of some one root. That is overcome by the present Table (Art. 6). When 
one root is known, all the rest can be computed by a direct process. 


Cc 
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13. Conjugate roots (y, y‘). The following simple general relation between certain 
pairs of roots (y, y') greatly facilitates computations of sets of roots. 
There are two cases. 


1° Let y be a root of order é, where é = q 
RY sy) Spas ohare, epee ee oy 

2° Let y, y‘ be two roots of same order ~ = 41. 

Then, in both cases, the roots y, y‘ occur in pairs such that 


TE) eh ae ee at Oh ee aes oe ol weeny ee bya N cy (14). 


lg an odd number, [the same for both y, y]. 


By use of this relation, it suffices to compute one-half the complete set of roots, as 
either set of roots (y, y') may be obtained from the other, by simple subtraction from p. 
Note that y, y' are proper roots of following congruences :— 


Case 1°. &=q (qodd), y isa proper root of y!’—1 = 0 (mod p) : eae (15a), 
same gq in both 

£=2q (q odd), y 5. 5) 9) 9) Y2+1 =O (mod p) rt cn: (15b) 

CasgE 2°, ¢ = 42, y is a proper root of ye +120 (mod 9) <2..00).:...< eee (15c). 


14. Computation of sets of roots. The computation of a number of roots (y) of 
order (€) from a single known root (y,) depends essentially on the following theorem :— 


15. Computation of complete set of m roots (y,) of order &. 


This is done by a repeated application of the Theorem (16) of Art. 14. Three 
Methods for doing this are detailed in Arts. 16-19. In what follows, 


y, denotes the Least + Residue of y; (MOd P)......... 0.06 ccc cce see eee tenes (17). 


16. Mernop i. Let 1, a, 6, y,..., 4 be the set of m=7(€) numbers prime to and 
< €, and note that these numbers occur in conjugate pairs (p, p’) such that 


a+ pat, Se < dyed 2a] wis 2 pe nee ectet ater treat, face > (18). 


Then the set of m numbers y, formed by taking r= 1, a, 8, y, ..., w in succession is the 
complete set of m roots of order €. 


16a. Check on the work. In order that there may be a proper check on the work, it 
is advisable that the m numbers 1, a, 8, y, ..., 4 should be arranged in ascending order, 
and that the m roots y,, ¥,, yg, &c. should be computed in succession, each one from the 
preceding, thus: 


y, from y,, Ye from y , y,, from Yar s+ ending wath Yu FLOM Y  seesseeeeees (18a). 
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The ‘‘ check-step ” consists in computing one more step, viz. y, from y,; this should give 


m+l1 


ay eee EUs UTLOU, 0) rene nasa tence ta ae te oes atecee anes ts (19) 


gm+1 


oF Wage y, asi Yy (med 'p), PEE 2 ce] ees secennesens si ceyees (19a). 


16b. Intermediate checks. When € is large (so that the above process is long), these 
are very useful. 


One check can be obtained from each pair of conjugate roots p yy) defined by 
p+p' =m, [see (14)], thus 


YY = yp of = yp th eri me SHOU lies Het (0d: DP) ae ose. moses ie seieds rc (20). 


A cheek can also be obtained with any two roots Yo. Yoo DY computing (independently) 
the Residue of y?*°; then 


The product YY, = WAN = yp should agree witk that: Value” hiv. oi <saryie ie cemiaeiai sessed (aL). 


16c. Intermediate checks, [€ composite |. 


1®. When = #’, k’, &e., ... intermediate checks may be obtained by computing the 
least + residues of y/, y*, doc.: these should be roots of lower orders as follows : 


Ciera rik) then yh SOW eet arr OOULOL OLOCE eeu sg. oia teens aan tet ee ctu en ae tea (223). 
(2) liz = 3; then Vis ye should = roots of orders k*, k respectively ............cccneeceeees (22b). 
&e., &e., &e. 


2°. When = ab, abc, &e., [a, b,c, ..., mutually pete intermediate checks may 
be obtained by computing the least + residues of y", Yo y ye ys ie these should be 
roots of lower orders as follows: 


(Ly lt f= ab, then y y, should = roots of orders 6, a respectively ..........06.00 ce eeeeeeeee (23a). 
(2) If = abc, then th Vis y, should = roots of orders bc, ca, ab respectively .......... weaee (23b) 


ca 


and a6 YF es should = roots of orders a, 0, c respectively 
&e., &e., &e. 


These checks—Nos. (1), (2) above—are very useful, as they provide early checks on 
the correctness of the starting root (y,): to apply them quickly,—without extra calcula- 


tion—, it is convenient to have Tables of the roots of the lower orders k, a, b, &c., ready 
to hand. 


16d, Amount of work in Method i. This Method is very laborious. The heaviest 
item is the repeated formation of products of two large unequal factors (e.g. of 4 figures 
each when p > 10° but < 10*). The only way of reducing this appears to lie in modifying 
the process so that squaring (which can be done at sight from a Table of squares) can be 
employed in place of forming products of unequal factors. 
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(17. Addition-checks. Wet g be an odd prime; q,, q. two (different) odd primes. 
Also, let y, y’ be pairs of conjugate roots (Art. 13), so that yt+y' =p; 


and let Y = sum of all the roots y < 4p, 
i Y* = sum of all the roots y' < $p. 
Then, when ¢=| @, 29 | g?, 297] 93, 29% |aiga, 20192/9,9,, 20,9, 
s(y)=/-1, +1/0, O 0 34 @ Oo AA od) 0) 80 md py ere nae 
s(y\) = ye a Oi deal <8) ie ke oy od 16 8. modsp) Sea 
Y-Y‘= —1 0 0 +1 0 (mod p) ... (25c). 


These three properties (25a, b, c) are not independent: in virtue of the relation 
y+y =p any one of them involves the other two. 


17a. Use of checks. Any one of (25a, b, c) forms a very useful check on the correct- 
ness of any complete set of roots however obtained: they have the advantage of detecting 
errors of sign (+) in y, y\ which are liable to escape notice in using Rule (19). The last 
form (25c) is more easily applied than (25a, b), as Y, Y° are smaller numbers than 
=(y), 2(y). 


17b. No addition-check when = 4. No property similar to the above (25a, b, c) 
exists for the case of = 47: for in this case the pairs of conjugate roots (y, y') are of 
same order (€), so that the relation y+y\ =p causes the three relations (25a, b, c) above 
to be identically satisfied. 


18. Addition-checks when € = q* or 2q°, [gq an odd prime]. 
Here the Test-Congruence (25a, b) = (y) =0 or 3 (y') = 0 (mod p) may be broken 


up into a set of Congruences m+ q in number of form 3 (y) = 0 (mod p), each contain- 
ing q roots (y). These reduced Test-Congruences, taken together, form a much more 
efficient Test than the single Congruence (25a, b), as they enable an error to be much 
more closely located than by use of only (19, 25a, b). As the cases of high order (£€) are 
seldom required, the results for special low orders are here shown first. The reduced 
forms of 3 (y) only are given: those for = (y') may be formed by changing y into y’. 


Hx. 1°, §=9=3. Here 3(y)=0, which has 6 terms, breaks up into two Congruences of 


Serer H+ Ug t+ yy =O; Yet e+ Ye =O (MOd MP) oor... .ceesasceememummen 4 20). 


Hx. 2°. §=25= 5%. Here 3(y) =0, which has 20 terms, breaks up into fowr Congruences of 


5 terms each. 
Wt+Yst Yt Yist Yn = 0; Yat Yz+ Yi2t Yaz + Yoo = O (mod p) 


Y3+ Ygt Yizt Yigt Yos3 = 0, Yst Yo Yat Yio + Yrs = O (mod p) 


vf 
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Hx.3°, €=49=T77, Here 3(y)=0, which has 42 terms, breaks up into sia Congruences of 
7 terms each, of type, [with p prime to 7],-- 


Yo + Your t Yosiat Ypsor t Yp+98 + Yp+35 + Ypra2 =9 (mod p), [p = 1, 2,3, 4, 5, 6] ......... (28). 


Ex. 4°. §=27 = 33. Here %(y) =0, which has 18 terms, breaks up into siz Congruences of 
3 terms each, of type, [p prime to 3],— 
PU rece U a ig Ue OU Dyn | = Pe 40 Oy (SS) yeas ted eeseemt te as (20) 
Ex. 5°. €=81=3'. Here 3(y) = 0, which has 54 terms, breaks up into eighteen Congruences of 
3 terms each, of type, [p prime to 3],— 


Und Sear ae =O" ROG -21) Pip al 24080 e.g 20 pr ors deere ees (80). 


Ex. 6°. & = q* (the general Case). Here m = 7(t) = (y—1).q°-!; %(y) = 0, which has m terms, 
breaks up into m+q Congruences of g terms each, of type, [p prime to g],— 


Yat Yo.gt Yp.ea te + Vain Or where Q = ONE peel oO, Sey, Cowl [evermeen (anys 


19. Merson ii. Continuous Squaring. The most favourable Case is when each 
exponent (in the process of Art. 16) is double of the preceding, so that 


Lae eye ee On Ari LO| =t19 2,45 85°.) 2" (oe aacr (2)] ey eve neuen tease (32). 
and the extra, or ‘“check-step,” has its exponent €=2”, as in this way each step is 


obtained from the preceding by semple squaring, thus— 


Y= Y,= 9 Y,= Vp , ice Fes (mod'p); t[ d—rw er. were (33), 


and the ‘‘check-step,” — pees Yet (TOG D) yo .8 tetra cers scene ey saaasenvuds acpi eee (OAT: 


so may be all done by aid of a Table of Squares—(up to the limit of the Tables available) 
_—thus avoiding the labour of forming products of large unequal factors. 

In order that this process—of continuous squaring—may be efficaczous throughout, 
(up to the ‘ check-step ” inclusive), it is necessary that— 


me 


The ‘‘check-step”’ . y =+y, (modp), or 2" = +1 (mod 8), 
Mmmm CCS DICLLOL, 21 Vi POW GLe GAY CAN <b i 4 ccs bcaes hades cha peeee octal fete Helbes Ges Bad ohne Pleo dd cautery aces) (35). 
which implies that 
the totient m = 7 (é) of must = the Haupt-Exponent («) of 2 (mod @)................. (36). 
This requires that 


' é must = qg, or 2g, where gq = 8443 = an odd prime, or power of same ............ (36a). 
This is satisfied by the following values of € < 100:— 
é=q = 5, 5, 9, 11, 18, 19, 25, 27, 29, 387, 48, 53, 59, 61, 57, 81, BS... .. 0.5 ees (36b). 
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19a. Imperfection of the “ check-step” (34). A good many of the exponents in (32), 
and always all those near to p, differ from those of Art. 16, being <7(€). This introduces 
a defect into the “ check-step” (34), as those congruences merely imply that (writing 
M for 2”, for shortness’ sake) 


Hence, if the first root (y,) chosen should by chance* be any root of that congruence 
[instead of being a proper root of y’—1 = 0 (mod p)], the error would not be detected by 
that “‘check-step.” It would, however, be detected by the use of any of the ‘“ Addition- 
checks” of Art. 17 (as these could not be satisfied by a set of m roots not of the right 
order &). 

The check-step (34) has another defect, in that if the wrong (+) sign be ascribed 
to any of the roots (y,) these mistakes are not carried on, as the squaring of either +yp 
necessarily gives y),,= +y,, and therefore do not affect the subsequent steps, and are 
not detected in the check step. They would however almost certainly be detected by 
any one of the ‘‘ Addition-checks ” (25a, b, c). 

This Method ii is so much easier of application than Method 1, that—as its imper- 
fections are covered by the Addition-check—it seems preferable to use it, instead of 
Method i. 


19b. Addition-checks for € = qs or 2q* [q an odd prime] with continuous squaring. 

When the method of continuous squaring is used for orders = q* or 2q*,—[q an odd 
prime |,—some modification is required in the Addition-checks formulated in Art. 18. 

The roots y, are defined as the Least + Residues of yi (mod p). In using the method 
of squaring, the exponents k are to be replaced by the powers (2*) of 2 which have the 
residues /; modulo &, so that— 


y, is the Least + Residue of yf (Mod ‘p) chino aie oaej vac teers eee (38), 
where k is the Least + Residue of 2“ (mod £). 


The actual computation may be done in the usual way, the roots (y,) being com- 
puted in succession in the natural order, i.e. y,, ¥;, yi, yj, &e., by successive squarings, 
as in Art. 19: but, when forming the Addition-Tests of Art. 18, the roots (y,) are to be 
selected by the Rule above. 

Perhaps the simplest way is, as each successive y, 1s computed, to write over it the 
“reduced value” of k, found by doubling the preceding k, and reducing it Gif > ¢) by 


* This caution is by no means superfluous; the mistake has occurred more than once in the 
Author’s work. #.g.: Taking ~ = 5, the succession of roots is 4, Y2, Y4, Ys, and the check-root is y¢, 
which, being = ee should = +1(modp). This Test is equally satisfied if y, be a root of order § = 3,5,15; 
but the addition-test (25a) 4,+4Y:+4Ys+Ys= —1 (mod p) is satisfied only when y is of the right 
order (f = 5). 
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casting out the modulus € Hereby each root (y,) is presented with its proper reduced 
subscript k as required in the formule (26)—(81) of Art. 18. 
Ee 2 OR ir de free de oe a G10 sO, 164 
Heduccdncr-== yu 250° 44-9, 75 85, I 
Yer ts Yin Yas 28> Yi Yay 91 
ix. 2, ey ==". 
k= 1, 2, 4, 8, 16,32, 14, 28, 6, 12, 24, 48, 46, 42, 34, 18, 36, 22, 44, 88, 26 
cd ueraie et 2504, 8) 16,0 “7. £4," 933) 6,712, -24,623,, 21, 17; 0, 18, ee ey wks Igy 
Yer = Yrs Yr, Yar Ya, Yier Yor Yiss Yar Yor Yios Yrar Yoar Yr» Viz» Yoo Yis» Yr» Yar Yio» Yiar Ya 


20. MerHop i. Semz-continuous squaring. 
‘When € is not of the form (36a) stated, so that now 
Qo r+ 1 (mod fy [ei 7 (8), g0 that rt) = An, and’ay)> 1)h faas:..<2-c9e- (39), 
then continuous squaring is available only for («—1) steps, beginning with any root 
(Yi) Yar Ya “e.); and the next step (of squaring) is only a “check-step,” not yielding a 
new root; for—writing (for shortness) 2" = k— 
y, =+Y, ye = +Vy Ye =p teia, CN aITOG G) Be, eck aseczusee seat (39a). 
Starting with any root (y,), a set of (A—1) “special roots” y,, y,, &¢e., may be so 
chosen as to yield (along with y,) A groups of roots, with « roots in each group, all 
incongruous to one another modulo p, thus making up the complete set of m—=r(&) 


incongruous roots (y) all < p. 
The roots (y) of each group are formed from the first root, say Y (= y, y,, Ys &e.), 


of that group by the Rule— 
Va. beasts + Residué.of Y  (modip) ico). eee (40), 


where seen ea leg: Bich asm Ree we (iNT eae he STO pg; aes eee ace ee (40a), 
and y = 2" gives the ‘‘ check-step’’ of each group, (viz. Y, = gt oa (mod p) ... (40b). 


The set of (A—1) “‘special roots” y,, Ye y,, &c., are found thus: 
Y9 pr Uy» &c., are the Least + Residues of y", y, ant, Goce (INOG<p) meres eeneen (41), 
a ; 1 


where the Exponents a, 8, y, ... are to be chosen out of the complete set of m =7() numbers which 
are prime to and < ¢ by the following Rules :— 


a iS to be incongruous to the Exponents 1, 2, 4, 8, ... dae (MO z)\parc ere et ee (42a), 

B is to be incongruous to a, 2a, 4a, ..., 2" “ta, and to all the previous set (mod &) ......... (42b), 

y is to be incongruous to B, 28, 48, ..., Okla. and to all previous exponents (mod ~) .., (42c), 
G&C., Ate kn &e. 


The general Rule for choosing a, f, y, ... should now be obvious. 
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20a. Imperfection of the ‘ check-steps”’ (31). These check-steps are subject to the 
same imperfection as that explained in Art. 19a, when k= 2“*>&; for, in this case, 
y: =+y, (mod p) is satisfied by any root of that congruence as well as by the proper 
roots (y,) of the congruence y*—1 = 0 (mod p). This imperfection is obviated by the 
use of the “ Addition-checks”’ of Art. 17 (when carried out as explained below). 


20b. Addition-checks. The ‘‘ Addition-checks” (Art. 17) cannot here be applied to 
any one of the » groups separately, 2.e.— 


Here Yp + You + Yap tore t¥, F FL (MOG. 2D) nis ees eet ea renee ee (43) ; 


but the sums 3 (y), =(y'), and also Y—Y* of Art. 17, must include the whole of the 
m roots of order €; and, in that case, the Tests (25a, b, c) should be satisfied. 


Hxamples. The principles of this Article will be better understood by examples. 


Hx. i°: “ake 9 = 49, = 21 = 3.7, 

Here m=7(t) = 2.6=12; 25= +1 (mod é) gives k = 6, A = 2; 1.e. 2 groups of 6 roots each, as 
shown in the Table below. Also, taking y,=9, y,; =9°=10 serves as the ‘‘special root’”’ for the 
second group. [Note that 2 = 5 is one of the numbers prime to and < &.] 

Roots (y). Test.| = (y). 
Pee el 2 074 oe BO ee os 


fi = 9 188 925° 28-33 «40 9 HS \ 959 = 4-1 (modp). 
y,=110 14 24 17 81 15] 10 | 111 


Hx. take Mp 211s oe = 106 3.5.7. 

Here m =17(t) = 2.4.6 = 48; 2!% = +1 (mod ) gives ek = 12, A=4; i.e. 4 groups of 12 roots 
each, Take y, = 6 as first root. Then, noting that a, 8, y = 11, 13,17 are numbers prime to and < , 
gives y;, = 6" = +69, y3 = 68 = +163, y, = 6" = +87 serve as the ‘‘ special roots’’ of the 2nd, 3rd, 
and 4th groups. 


ERRATA. 

Page. p 3 Read, Instead of. 
18 2113 66 y= 76 y= 16 
42 4817 56 y= 36 y = 436 
50 5821 60 y = 162 y = 762 


54 6263 62 y = 186 y = 786 


vf 
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1162, 1 
5 


26,45 30, 39 
107-195 








78, 15 
27 


295 
243 


| 1187 





| 1181) *: 
1180, ae 


193, I | 1201 


i. ws 20,60 
104 225 
80,15 100, 12 
44 8 


| 1213] *, 474 


DO,TS 
39 
D, 236 
81 
593, 2 
3 
3, 400 
570 
24, 50 
90 
120, 10 
38 


117, 10 
9 


10, 118 
2 


1186, 1 
9 


4, 300 
49 
25, 48 
96 
150, 8 
4 


130, 9 
50 


20, 59 
3 


| 1193 | 
5, 240 
105 
30, 40 
200 
200, 6 
10 


195, 6 
23 
59, 20 
11 
4, 298 
186 
6, 200 
571 
40, 30 
15 
240, 5 
Ly 








4, 303 
495 


6, 202 


218 


12, ror 
AT 


101, 12 
27 


234, 5 390, 3 
3 8 


118, 10 
4 
8,149 149, 8 
362 4 
osc 10aIa5 
7 139 


236, 5 
2 


48, 25 
110 
300, 4 


64 


400, 3 
13 
303, 4 





O17 
re ‘|| 1217] 





1 217 





64, 19 
103 


76, 16 
4 


152,8 304, 4 
2 15 


4, 304 
78 


608, 2 
9 





SArse 
239 


16, 76 
287 


19, 64 
76 


1216, fa 1293 13, 94 
Boek! 


50, 24 | 








1249 ae 12 


1 259 


37, 34 
26 


1 277 | Uae 


1 279| 


71, 18 
43 


ROOTS 


Sear, 
y 


oll 
2 


6, 205 
127 
615, 2 
2 
412, 3 
8 


16, 78 
98 
156, 8 
74, 17° 
18 
16.tEx 
12, 
142, 9 
57 





1 289 
1 289 
1 291 
1 297 


4, 322 
479 


T, 184 
79 





184, 7 
3 


30, 43 
137 


322, 4 
7 


43, 30 
30 


(y) oF y® = +1 (mod p) ; 


Cray aa.% ro 
y y y 


1222, 5° || 1229] *, 4, 307 


y €,» 
Y 


[6 = (p—1)+1]. 


we 
9 


| i231} #44 








TOF AAG a a 4I 
132 55 103 


123, 10 


82, 15 
17 32 








1230, ae || 1237 3, 412 


300 
a 2 1236, a | 1249, 


6, 206 
301 
4, 312 
585 


175 


94 





26, “3 32, 39 
64 86 


312, 4 416, 3 
25 23 5 


49:26) 52524 318.16 . 96212 
4 


101 8 


205, 6 
8 


246, 5 
6 





27 


338 


12, 103 103, 12 206, 6 


10 


6,208 8,156 12, 104 


o4 


46 


1248, 1 17,74 34, 37 
7 | 1.259 51 Sséd 





1258, 1 
9 





638, 2 en 
11 4 

426, 3 ae 2 me I 
8 11 2 
14,92 23, 56 
204 23 





575 
248 


| 1279 | 
| 1288] °*5 


b7G5 2255 
135 92 
3,426 6, 213 
504 505 

641, 2 


46, 28 
5] 


56, 23 
118 





3, 430 
346 
258, 5 
11 


1288, S|] 1291 | 


155 10 6215, 6 
24 5 








3, 432 
365 


4, 324 
36 





Ge2ro, 4On1027 (95144) 126108 
366 6 104 170 


5, 258 
319 
430, 3 
8 


6, 215 
347 
645, 2 





16, 81 
157 212 


29, 44 
188 
9, 142 
184 


44, 29 
37 
18, 71 
631 


Eel 


oa I4 


9 


161, 8 
2 


10, 129 15, 86 


228 


191 


1290 
2 


24, 54 
61 








1 297 
1 297 
1301 
1303 
1 303 





1321 | 
1321 


36, 36 
147 
432, 3 
13: 
26, 50 
313 
3, 434 
95 
217, 6 
8 
3, 440 
297 
22, 60 
247 


48, 27 
83 
648, 2 
2 


50, 26 
53 
6, 257 
96 
434, 3 
3 


4, 3390 
257 


24, 55 
17 


54,24 72,18 81,16 108, 12 
27 25 9 14 


ae all 1301| *, 4, 325 5, 260 


163 
5 25, | 6D, 20 ier 13 130, 10 
BT 121 91 11 
fe toGus 145 93) 0 21,62) 31, 42 
52 116 17 25 
651, 2 1302; 1 653, 2 
een ee || £807 [2 
bu2G 4. 0,220) 68,165 10172 
133 298 235 64 
30,44 33,40 40,33 44, 30 
4 53 34 24 











144, 9 
5 


10, 130 13, 100 
282 78 
260, 5 325, 4 
12 6 
42,31 62, 21 
272 5 


1306, val 1319] 


Pii20) boeri16. 
58 32 
55, 24 60, 22 
3 2 


216, 6 
8 
20, 65 
71 
650, 2 
4 
93, 14 
21 
659, 2 
2 
15, 88 
16 
66, 20 
43 


27, 48 
48 
324, 4 
4 
25, 52 
44 
1300, 1 
2 
186, 7 
AT 
1318, 1 


13 
20, 66 
8 


88, 15 
79 


12 


fy¥ 
y 


Roots (y) OF y§ = 


5 


Vv 


é 


Vi Re eee 
y y y 


+1 (mod p) ; 


[é = (p—1) +7]. 


fy¥ 
y y y 





1110, 12 


44 


1382, 10 165,8 220, 6 
18 11 125 


264,5 330,4 440,3 
7 pio ie 3) 


5 13 








3, 442 
347 


221, 6 
2 


17, 80 
46 


840, 4 
4 


28, 49 
18 
5, 276 
75 
69, 20 
92 
3, 466 
390 


"16, 88 


100 
we I 


“Ti 5 
9 


664 


42,34, 51,28 68, 21 


4 
114, 2 
3 


t19x2 
2 
5, 290 


545 


22, 64 
49 


| 1423 


ea I 


620 


106 


1428, etal 


18 I 


10, ae 


430 


| 1427 
3, 476 oe 6, 238 





13, 102 17,78 26, 51 
257 Pel 112 


sins 2 1326, a 1361 


34, 40 i 34 68, 20 
137 160 17 


1360, mel 1367| °*3 683, 2 


34, 39 
75 


4, 340 
614 


39, 34 51, 26 
60 200 
o 272) Oy b7o 
211 114 
80,17 85,16 136, 10 
15 18 32 


hey I | 1373 oe 343 





5 anh y 557 
71 21 6 
10, 138 12, 115 
711 116 
115, 12 138, ro 
21 15 


233, 6 466, 3 
2 3 


15, 92 
51 
230, 6 
12 
699, 2 
5 


64, 22 
17 
9, 158 
644 289 


32, 44 
10 


3, 474 
643 


44, 32 
7 


6, 237 


65 2 1372 Pasa 


20,69 23, “85 30, 46 
170 13 152 


102, 13 
5 91 





16, 85 
63 
272, 5 
243 
14, 98 
268 
4, 345 
366 
60, 23 
201— 





276,5 345,4 460, 3 
24 3 8: 
4, 352 


Bee I 
452 


| 1409 


1380, 1 
2 
i128 

72 46 





zs 3 128, 11 
149 2] 


176, 8 
16 


704, 2 
2 





158, 9 
10 


W8e96 6 (Dns 
17 8 


474, 3 
2 9) 





23,62 31, 46 
90 39 
7,204 12,119 


665 202 128 


46,31 62,23 713,2 
73 18 3 
14, 102 17, 84 
64 301 


1, 68 
16 





84,17 102, 14 
18 2 20 


119, 12 204, 7 
5 14 


238, 6 
27 





Asta s Sie iG: i 
| 1433 at eyen 
3,482 6, 241 
704 705 
25,58 29,50 50, 29 
20 46 185 


179, 8 358, 4 
y 13 
241,6 482, 3 
7 5 


716, 2 
9 





1238, 2 
2 


290, 5 
10 


58,25 145, 10 
24 33 


357, 4 476,31 
t 


21 
1432, 1 
3 


1446, 1 
3 


725, 2 1450, 1 
3 2 





3, 484 
693 


4, 363 
497 








132, 11 
5 
18, 81 
272 


242, 6 
36 
27, 54 
53 


6,242 011,432 12,325 
694 69 60 


22,66 33, 44 
86 1] 


44, 33 | 
93 


66,22 121,12 
12 7 








363, 4 484,3 726, 2 
3 6 + 
04,27 81,18 162, 9 
89 64 8 





1452 7? *|f 1459 eee 


5G 486, 3. 729, 2 
4 Rate 


6, 245! 9,102 
340 59 
cate | 


1320, 1 


roots (y) or y§=+1 (mod p); [é= (p—1)+v]. 


ogy 
Yy 


p Soy ony con ¥ ay oy ec fy? 
yo y y y y y gy 
14,105 15,98 21,70 30, 49 
124 137 342 204 
147,10 210,7 245,6 294, 5 
40 9 12 2 3 
8,185 10,148 20,74 37, 40 
511 98 hd Maramey Ps: 
es coe | 1483. * 3 404 


5,294 6,245 7, 210 
251 45 252 605 
BY, 80 (U0, 21. 98; 18 
a2 70 27 
1470, 1 4, 370 
fast 
148, 10 185,8 296, 5 
18 11 
19, 78 38, 39 
82 45 
ee bea as 2 


1489 124 16,93 24,62 31, 48 a 31 ,24 93,16 124,12 
22 143 67 61 168 88 30 64 


496,3 744, 2 Ba i *[| 1493) +, 4, 373 ae 4 es 2 


1 471 








1471 
1 471 








1481 7 








26, 57 57, 26 oa 19 114, 33 a 6 
118 55 34 98 


1486, a 1489, 3,496 4, 372 


1 483 








6 a8 
484 
ae 8 


1 483 483 225 


62 





5 109 
1 489 te aks 4 


1 499 


1511 


1531 
| 1531 
| 1543 


1549 | 


1 549 
1 553 


1567. 
1567. 








D, 302 
534 
| 3, 510 
646 


34,45 45, 34 
34 55 


306, 5 510,3 760, 2 
18 8 


4 
1542, aal| 1549 


(98, ‘| 1511 


1523 i || 1531 
a 51 
95 





10, <a 151, 10 
423 3 
9,306 6, 255 
102 647 
51,30 85, 18 
24 ay 

aes ‘aa| 


4, 55 6, 258 
8 276 





3, 516 
275 
56 18 129, 12 
5 11 


172, 9 
24 

3,/394. 16, 67° 91,16 

483 9? 4 





258, 6 387, 4 
3 12 
194, 8 388,4 

2 Sie 








41,38 82,19 779, 2 
84 69 2 
29,54 954,29 958, 27 
103 26 74 





1558, 1 
19 


174, 9 
75 


87, 18 
50 








155, 2 1810 I 
10, 153 15° 162 Ei; 90> 18, = 
ath 11 64 
43, 36 
774, 2 1548, Tf 1553) 4, 38 
SiGe Shieh aos Ze RS 
12 2 


| 5,314 10,157 157, to 
ogee. 176. 86 


314, 5 
6 


785, 2 
3 





1571 





ps 


14, 107 ee mh a 14052 
7 3 
9) 
ae 59 45 374 
G25 70 401; 0 STE ttl; 2 
12,129 18,86 36, 43 
17 
4 
19, 32~ dB 44 
536 407 68 193 
Boy, & 263, 6 


185 
| 1623| "5 761, 2 
2,15 153, 10 ae g 255, 6 
2 2 
496 223 116 
388 
1552, 14] 

3 Te 289 17 
522,3 783,2 1566, 6 al e7 
1679) * 

639 640 4 


526, 3 789, 2 Bs I 
2 5 


| 1563, 'g 5 ea 





4,399 6,266 7, a 


ne 28 113,14 226,7 791,2 1582 
3 7 610 223 184 


hed 


1583 me 1597, ®, 532 


ei 


14 





ROOTS (y) OF 


Sav Cacy 
y y 
14-114 sO: Sa 
393 3 


y= = +1 (mod p) ; 


21, 76 
88 72 





133,12 228, 7 
10 men eT 


Bwoo 10,7160 
42 310 648 


80, 20 100,16 160, 10 
32 16 43 
COR Pipes BELLO, RL 
85 50 15 
12,134 24,67 67, 24 
42] 182 5 
4,403 13,124 26, 62 
2 16 4 
809, 2 
3 
15, 108 
27 
90, 18 
20 
1620, 1 
2 


S| 1621 
18,90 20, 81 
146 520 
108, 15 135, 12 
47 125 
3, 542 
| 1.627) ry, 
409, 4 
10 4 
LEO 2h 20,9 2 oa 69 
12 16 160 
207,8 276,6 414, 4 
3 25 36 


831, 2 1662, 
o 


a 


554, 3 
7 


818, 2 1636, a 1657| *; 3, 552 


fe 1667 





266, 6 
4 49 


16, 100 
poe § 


200, 8 
4 12 
803, 2 1606, 1 

9 


134, 12 201, 8) 
9 2 aes 
31, 52 oan 
24° & Q 14 
3,540 4, 405 
184 166 
27,60 30,54 
102 60 
162, 10 
12 127 
6,271 271,6 
265 4 


180, 9 


36, 46 if " 
76 4 
552, 3 828, 2 

6 


pity 
5 , 


7, 238 
176 





LOM Ar ooe 9 555 2 


48 18 3 
278,6 417, 4 556, 3 
14 16 8 
12, 141 
704 214 3] 

846, 2 1692, hy 
3 

424, 4 sae 2 Mees I 
4 2 


| 1607) * 
| 1 699 


55 2 Ap ES I 


: | ce 2 
18,94 36,47 47, 36 of 18 141, 12 
47 


14 35 


414 292 36 


397 


5 “|| 1.609 


iF LI9 lt 105 
697 


1666, mal 1.669] *, 3, 550 


;4124 08, 272. 16;-166 


3,566 6, 283 
398 


ko (p—1) +r]. 
é » 'V é » V E sae, 
y Y y 


57,28 76,21 84, 19 
74 97 14 


a v*[ 1601]; 4, see 


i 3 
13 


we 50, 32 
212 61 
11 46 


1600, 1 
9 3 || 1.607 328 


4,402 6,268 8, 201 
523 251 355 
536, 3 804,2 1608, 1 
69 5 7 

403, 4 806, 2 

166 10 6 

9,180 10, 162 12 
243 132 

54, 30 660, 27 
65 4] 

405, 4 540, 3 
5 8 





0,207 Foy od 
104 138 
72,23 49213, 138, £2 
63 2 89 


I 3,554 6,277 
|| 1 663 | 318) 519°) ae 


34,49 49, 34 
415 263 13 
4,417. 6,278 12, 139 
220 249 297 
564. 4,423.96, 282 
433 92 434 
188,9 282,6 423, 4 
6 27 10 
53, 32° RlOGREGT. 
21 11 
283,6 566,3 849, 2 
5 2 6 





32, 53 
6 


ROOTS 





Cy s08 yas 


éyy 
y 


14, 122 
134 


+1 (mod p); [¢=(p—1)+v]. 
> V € oe, é » Vv é » V & » V 
y y y Ye no. y 


28,61 61,28 122,14 244,7 427, 4 
189 16 4 2 6 


15 


Gay Epi 
Y¥ Y 


854, 2 1708, 1 
5 3 








eee ae 
232 

860, 2 
9 


82, 21 
20 


10,172 20,86 40,43 43,40 8&6, 20 
358 282 26 32 38 


Lee 3, 6, 287 7,246 
| 1723] * ny oe 





172, 10 215, 8 
22 2 
14,123 21, 82 
208 Et 











ae 14 246,7 mr GE Draws i S6l.%2 
404 79 2 6 


mae 





866, 2 


+ 


Le I ris 4,435 5, 348 
| 1741, 356 «59.135 


6,290 10,174 
357 44 





20, 87 
411 


29, oe 30, 58 58, 30 60,29 87,20 
23 22/) 13 12 12 


116,15 145, 12 
90 225 





B48, 5 
32 


371 312 


435, 4 580,3 870,2 1740,1 3,582 6, 291 
Oe Ae gk ae LT 





97,18 
6 


PSS Gp a2uleG. 062,32 8735, 2" 1746. 1 
8 4 2 


45 10 


3, 584 
| 1753| °58 





8, 219 
190 











Lee ype 
7 

6, 296 
630 





222, 8 
53 
11, 162 
353 


198, 9 


24 


12/146 24,73 | 73,24 146,12 219,38, 292,6° 43854 


44 84 4 2 81 


25 3) 





B00) .0,2025 295, 6 O86,"2 
| 1759 | 53s 509s 3 


~~) 


dt 17583 ¥ 
6 








Broo2) lJ tao lO 24544" 37, 8 = 37, 7A, 24 
11 


108 425 189 121 


18,99 22,.81 27,66 33,54 54, 33 
180 201 255 122 125 
Fie 594,°3>. 89l,12 Gee mi 
3 2 








2 


296, 6 ae 592, 3 sabe Sao Fea Bs 504 


66, 27 oh 22 
70 25 


| Eta) oe Be un as 





893, 2 
3 


16 I Rog 4 ai 6, 298 
| 1789 152 724 153 


12, 149 149, 12 
146 16 





180, 10 
17 








433 


10, 181 
619 


596, 3 
2 
10, 180 
CDE 


a Beek t a I 3,600 4, 450 
| 1801 73, BOA 


D, 360 6, 300 
32 74 





aie 5 120 18, 100 20,90 24,75 
258 336 12 240 Ee 





45, 40 
271 
200, 9 
29 


DUP OM OU a 2 25) lo, 240 90°20 
225 250 165 21 28 
225,8 300,6 360,5 450,4 600, 3 
9 125 174 3 92 


25, 72% 30, 60 
2 54 
100, 18 120, 15] 
15 23 
900, 2 1800, 1 
5 11 








Lolo 
4 


362, 5 905, 2 1810, 1 "911, 2 
2 3 6 | 1823. 9 


1822, 1 
5 

































































16 roots (y) oF y8=-+1 (modp); [€=(p—1)+7]. 
p Cau ely Siey egy a caer Cay caer con Carey 
y y 7, y Y us : ¥ y Hh 
1831 3,610 5, 366 6,305 10,183 15,122 30,61 61,30 122,15 183,10 305, 6 
672 123 673 1176 yy | 384 30 520 77 2 
366, 5 610,3 915,2 1850, , 13,142 26,71 71,26 142,13 923,2 
1831 | 943” 97 9 | 1 847 198° tl. |) Thee een ee 
ae I 3,620 4, "e 5, 372 6; 310 :10, 186512) ree tbo rea, FO og 
1847 | 1 861 | 454. GY OS9 t e4BR ARR 60) eee edd 
1861 5 62 31,60 60,31 62,30 93,20 124,15 155,12 186,10 310,6 372, 5 
153 5 28 37 108 13 9 48 3 7 
465, 4 a 3 930,2 1860, 1 3,622 6,31: 31,6 622,3 933, 2 
1861) “39 4 2 | 4867 | 3348359 3 4 
,| 1866, 1 5,374, 10, 187 Tl, 170/17, Lio. 22, 85 Pos, 55-600. a4a ence 
1867/5 | 1871 | in: 939, 345 Bo S80 bas Meee 
ee Lor eer T0, 11 418i ie Stee ih 2 ae I 3,624 4,468 6, 312 
BOTA 56501 Wee be 20a ee eS | RSIS) ya vars” as 
1873 8,234 9,208 12,156 13,144 16,117 rh 104 24,738 26,72 36,52 39, 48 
219 950 267 96 151 286 85 88 352 198 
1873 48,39 52,36 72,26 78,24 104,18 117,16 144, 13 156,12 208,9 234, 8 
101 76 39 112 14 20 13 17 6 
312,6 468, 4 624, 3 236, 2 me I 4,469 7,268 14,134 28, 67 
1873 | 8 4 5 9 | 1870) 337175 74786 
67,28 134,14 268,7 469, 4 O98, 2 1876,1 3,626) 6, 303 pats ee 
(A8T7) bsg 3 6 4 2 | 1 879, 488 489 8 
sot 02013 #OOo, 2 Lees 4 4,472 8,236 65218 Mf 59 59, 32 118, 16 
1879) “3 9 6 | 1889) 331 88 Ss«458 100-10 
: 236,8 472,4 944,2 18881 4,475 5, 380 1 190 19, 100 20, 95 
1889) "4 2 9 3 | T 901 o18 «188 «=SosiCiaQS*C*«iD 
1901 25,76 38, 50 43 38 76,25 95,20 100,19 190,10 380,5 475,4 950, 2 
25 214 23 6 39 44 10 1] 4 
aN I see: 2 BN I 4,478 8,239 239,8 478,4 956, 2 
1901 || 1907 °°; 90g | 940") eco ee 
117 I | 5, i Or 193 193,10 386,5 965, 2 1930, 1 3, 644 
1913 | 1931) ito. 31141] 6 3 9 1933 591 
1933 4, i 6,322 7,276 12,161 14,138-21,92 23,84 28,69 42,46 46, 42 
598 592 458 277 121 10 62 11 498 22 
1933 69,238 84,23 92,21 138,14 161,12 276,7 322,6 483,4 644,3 966, 2 
hod 110 54 85 9 98 3 49 2 a 
Ve I 4, 487 ous 4 974,2 pe, I 3, 65° 5, 390 6, 325 
1933 || 1949, “385 fi ff 2902] “yg? “Bue? Oo 
1951 10, Ze 13, 150 15, 130 5B 78 26,75 i 65 39,50 si, 39 65, 20°. 1B26 
| 809 113 320 35 301 139 31 13 








28 12 


ROOTS (y) OF y° 


Mee TORS AL Mek 


S) y Y 


150, 13 195,10 325, 6 
58 10 8 
29,68 34,58 58, 34 
13 25 = -2.10 





= +1 (mod p) ; 


[é = (p—1) +7]. 17 





ame ane Baw ve lay y 
y oe y u y 
ne 650, 3 975, 2 yon. 
27 2 
= 29 116,17 493,4 556 2 aoe I 
5 85 14 4 





46,43 86, 23 te 


ona 


gee 
2 10 


a, 0027%- 6F 335 
| 1987 647 648 








152 164 
1986, 1 3, 664 
2 | 1993 "319 


949,8 332,6 4984 
27 9 8 3 








4,498 6,332 8,249 12, 166 
834 313 546 41 
664535 996,/27 1992 o4| 1997) 


24, 83 
463 


4, 499 
412 














998 2 1996, P| 1999| 3.966 





10 2 
9.222 ra LEre Bi v4 
503 461 176 


37, 54 
37 





808 
74, 27 Tir 18 222,9 333, 6 
BA 8 


999, 2 ite I 


7, 286 
: | 2003| 1,28 





343 2 
botr54° 14,tr43) 22)-91") 265.97 
22 318 


91, 22 ie 14 154,13 182, 
36 4 199 6 





180 45 
1001, 2 oa I 3, 670 
: I] 2012. | *402 


6, 335 10,201 15, 134 
206 53 


ea 
514 


72 





te to 335,6 402, 5 


134, 15 
8 4 6 2 





3,672 | 


pie 2 cae I 
294 


| 2017, 





Bie55.4 Deak ay Brean 
79 438 24 


6, 336 
295 


arr 16, = 18) 112 
138 108 84 


21, 96 
260 








28,72 32,63 36,56 42, 48 
62 227 207 54 
112, 18 126, 16 144, 14 168, 12 
8 93 22 4 








56,36 63,32 72, 28 

77 58 50 99 

252,8 288,7 836, 6 
11 13 2 


84, 24 
1On 

504, 4 
6 








1008, 2 2016, 1 1013, 2 
: : || 2027, : 
13,-156 26,78. 39, 52 
56 67 87 
1014, 2 
+ 


52, 39 
50 
6) 

Oe I | 2.939 1019, 2 


eae nol sir ra, 19) 1608). Bi 96 
849 276 70 281 











114,18 171,12 228,9 342, 6 
84 12 56 7 


ee 40 rags 11188 
| 2069) “184° 211 
un 2 2068; 1 


4, 520 
: | 2061 | *35 


D 


3,670) 4.507) 6.233 
| 2.0289 | 075 002 OF 
78, 26 156,13 169,12 338,6 507, 4 

46 54 3 64 16 
oh he I 3,684 4,513 6, 342 
| 2 058 | 197, bas 198 
38,54 54,38 57,36 76, 27. 
51 74 178 126 
ean 
) 


2026, 1 
2 


se 57 
123 
513, 4 684, 3 1026, 2 
4 8 3 
22,94 44,47 47,44 94,22 188,11 
37 40 11 5 21 
5,416 8, 260 10, 208 13, 160 16, 130] 
279 868 1237 104 155 





18 











Roots (y) oF y§ = +1 (mod p) ; 


é,y 
y 


f,¥ 
y 


gf, 
a 


26,80 32,65 40, 52 


18 


16 


1041, 2 ey I 


4 
4,522 
789 


(D290 U8i)24 S1Ib wee 14, ae 


181 


2088, | 


sri ree 


181 


212 


26 


[é= (p—1) +7]. 


f,v 
vf 


ci 
y 


a 
Y 


Bd 
y 


fay £5 ¥ 
y Y 

160, 13 
11 


52,40 65, 32 
4] 14 


80, 26 104, 20 130, 16 
86 58 194 








243 
6, “i 
827 


340 
| 2,099 





108 


176, 12 192, 11 


379 


15.204 (8)266 | )14)a52)16/)742 


634 


133, 16 152, 


16 


6, 355 TO 3273 G15; 142 30, 71 


469 


4 


49 


7 


380 


224 


85 


1065, 2 2130, 1 
2 


9 


3, 
| 2113] *,38 
24, “sg 39.66 659,64) 44948 


260,8 416,5 520, 4 ol! 2 a I 
4 


| 2087 
8, 261 
84 


48 
tae 





a 


19 
264, 8 
35 


272 


14 266,8 304, 7 


4 


532 


3, 712 
|| 2187) *.24 
178,12 267,8 3856,6 534, 4 

7 


347, 6 
37 
2086, 1 
5 
36, 58 
17 


| 2 083 3, eee 6, 347 


450 
(F ee ic 149 149, 14 55 7 1043, 2 
76 18 10 “me 
7 293 GAD ST 7A AG, Aa tet 29, 7 
857 54 39 358 
232,9 261,8 348, 6 
279 15 27 


2 





696, 3 


ow 
9 343 


157 





10, .2%142il a6 
325 3 
11, 192712;-176\16,132 
16 1001 348 
66, 32 88,24 ° 96, 22 
16 43 49 
1056, 2 2112, 1 

a owl 


422, 5 
70 


2098, 1 
2 
4,528 
65 


| 2111 pies 


Oe52w ol, 36 
439 663 


48,44 64, 33 
288 101 
528, 4 704, 3 
9 15 
28, 76 
49 


1064, 2 
9 


142, 15 











2 
352, 6 
Ze 
UES e & ios 
23 
532, 4 
2 


71, 30 
: 


38, 56 56,38 76, 28 
429 7 40 


2128, oa 2131 melee 


Te 10 355,6 426, 5 
44 7 32 
8, 267 12,178 24, 89 
2 44 105 


105 
58 


181 


4, 534 
296 
712, 3 

3 5 











10, 214 20, 107 107, 20 214, 10 


335 


248 


6;.357.« 4,306 
350 


63,334 7102; 22 119518 ° 120217 


18 
2142, 


143 


95 


3° || 2153. 


4, ae D, 432 


147 
20, 10 
52 


589 
8 24, go 
157 


30 
9,238 
839 


39 
4, 538 
232 
6, 360 
594 
27, 80 
78 


428, 5 
12 
177126, US8)1i9 

8 


6 I | 2141 | *, 4, 535 
iit 2 2140, 1 
2 


"al 


21,102 34,63 42, 51 
171 175 325 
306,7 357,6 714, 3 
11 15 27 
1076, 2 2152, 1 
2 3 
9,240 10, 216 12, 180 15, 144 16, 135 
165 543 731 100 297 
36,60 40,54 45,48 48,45 54, 4o 
83 45 6 460 34 


21 
14, 153 
981 





153, 14 
121 
269, 8 
7 


238, 9 
383 


538, 4 
4 


31 
8, 269 
246 
8, 270 
335 
30, 72 
10 


+ 


P 


2161 
2161 
2179 





2179 | 
| 2.203 | 
2.213 

2.291 
2.291 
2.237 
2.239 
2.243 
2.251 
| 2251 
2.267 
2.269 
2.269 
2.269 
2.273 
2.281 





| 2281 


Soa 
y 


60, 36 
427 
240, 9 
29 
6, 363 
124 
242, 9 
3 


Lidl 
7 


79, 28 
307 
6, 370 
544 
148, 15 
42 
4, 559 
1021 
3, 746 
295 
118, 19 


Lopy25 
68 
250, 9 
3 


206, 11 
33 
14, 162 
27 
84, 27 
127 


1134, 2 


+ 
568, 4 
2 
12, 190 
127 


76,30 95,24 114, 20 120,19 152 
27 9 


Roots (y) OF y° = 


Evry Uy 
y z 
72,30 80, 27 
22 46 
270,8 360, 6 
16 8 
vy 242) 115.508 
127 306 
363,6 726, 3 
4 2 


oe | 2.207 | 


ie 14 316,7 
41 14 
10, 222-12, 185 
1001 SL 
185, 12 

3 12 
13,7172 
47 
6, 373 
296 5 
Bralye: 2 
3 


242, 
2 *|| 2261 


+1 (mod p); [= (p—1) +7]. 


ci® 
y 


oY 
y 


g,v 
y 


£5. 
y 


Eo i 
y 


90, 24 108, 20 120, 18 135, 16 144, 15 
60 9 258 44 517 


432,5 540,4 720, 3 1080, 2 bee I 
T + 799 2 
18, 121 22,99 33,66 66, 33 OE 22 
495 61 93 67 39 
LOSS Se 2PiSaribs oe 4e GF 269 
5 7 | 2.208 285 286 
2 
eee an oe “| 2213 
553, 4 rTo6 2 mer I 3, 740 
5 4 | 2221 | 9543 
15, 148 20, 111 a 74 31,60 60, 37 
381 14° 711 75 172 
370,6 444,5 555, 4 ae 3 1110, 2 
5 30 16 4 
43,52 52,43 86, 26 Tene 559, 4 
90 58 111 17 6 
(Pm AGRE: meee i 19, 118 
6 D | 2.243 | 326 
3,750 5, me 6,375 9, 250 
708 361 709 122 





4,553 7,316 
1083 164 





25, go 
66 
3795, 6 
~ 


1133, 2 
3 

18, 126 
62 

108, 21 
141 

eT 


te Js 


ee 5 
75 


21, ~ 
9 
126, 18 
187 


| 2.273 
1136, 2 273, 


: ‘|| 2.281 


boi 52) 19,120 
143 206 


4 


2266, Oa 2269) 3, 750 4, 


45,50 50,45 15,30 90,25 125, 18 
94 146 Joo 13 9 


150, 3 1125, 2 cone I 11, 206 
2 5 | 2267 | 947 
6, 378 


1, 324 
83 84 
42,54 
3 


55 
982 
oa Si 36, 63 
130 524 309 
162,14 189,12 252, 9 
240 60 22 
4,568 8, 284 16, 142 
290 465 598 
3,760 4,570 
663 710 
20,114 24,95 30, 76 
73 390 25 


27, 34 54, 42 


53 
378, 6 
20 
(pie 
142 
6, 380 
664 
40, 57 
67 
285, 8 
121 


324, 7 
128 

32, 71 
15 

5, 456 
342 

38, 60 
32 

» 25 190, 12 228, 10 


78 13 2 3 


| 2179 
‘121, 18 198, 11 


19 


ah 
y 


f,¥ 
y 


180, 12 hse 10 
64 


i 
123 


9 52 
367, 6 734,3 | 
4 2 


14,158 28, 79 
371 236 
4,555 9,444 
790 (Al 
74, 30 111, 20 


22 144 
9920, 1 
2 


1118, 2 2236, 1 
4 2 
38,59 59, 38 
72 63 
10, 225 15, 150 
19 54 
150, 15 
12 
22, 103 
140 
9, 252 


225, 10 
30 
tO3%22 
22 
12, 189 
608 178 
63,36 81, 28 
61 565 
56194 (DoS 
5 8 


142,16 284, 8 
16 4 

8, 285 10, 228 
686 209 

57, 40 60, 38 
81 5 

380, 6 
216 


456, 5 
840 


20 





Roots (y) OF y° 


Easy Ey Ev 
y y y 


570, 4 760, 3 
Lk 343 
254,9 381, 6 
5 2 
191,12 382, 6 
12 27 


1140, 2 
6 
762, 3 
3 


573, 4 
9 





9, 266) tl0nee 4) LO orula Saul es 18, 130 20,117 26,90 30,78 36, 65 
65 


14,164 28,82 41, 56 
388 274 120 


2296, el 2309 | *, 4377 


re RON Eee le bear vel 
159 305 409 
42,55 05,42 66, 35 
#33 49 631 
231,10 330,7 385, 6 
10 449 8 
22,106 44,53 53,44 
213 224 262 
14,167 167,14 334, 7 
190 11 6 


132 546 666 


Es ¥ 
y 


2280, aoe 


ice 


( 
764, 3 
8 


= +1 (mod p) ; 





[6 = (p-)) +7]. 


pe ae gm Ys 


pe eae 
y y y 


9 v € sy Co, ay 
y y y 
Oo, 76890) 28 ih ase 
804 805. 414 

3, 764 25S 
| 2293] *) 600 990 


129 8 
mots I 
113 





‘ii 2 


Ba 2,1 4,574 
: A 31 





148 890 


18, 127 127, 18] 
6, 382 12, 191] 


(Pe cotton ds 





56, 41 
79 
5711, 4 
5 


14, 165 
140 

10, 33 
6 


462, 5 
12 
106, 22 
196 
11lo9s2 
3 





39,60 45, 52 
55 83 


180, 13 195, 12 234, 10 260, 9 390,6 468,5 585,4 780,3 1170, 2 2340, 1] 
88 4 


15 
oge2 7 ON3OL Gl Rass 
1062 = 1063 183 


92,45 60,39 65,36 78, 30 
6 43 27 


8 
Goro a 
14 


82, 28 ie sas 328, 7 
81 9 3 
1154, 2 as a 35 770 
; | 2311 | He 
15,154 (21; 1rop22, 105 30; 99 
429 227 41 626 
11; 30. 105,22 (1l0jer ot are 

92 800 7 ie 5 


5, 462 
1 4 
33, 70 
38 


883 
36 


147 


574, 4 1148, 2] 
4 2 

6, 385 | 

35, 66 


165, 14 210, 11 | 





4f03 2115532 te I 
27 2 

ri Re 
14 if + 


2338, ad 2341 | 378° 


15 


1106 153 735 1107 


58 168 87 36 1301 47 





19 134 225 64 16 


22 14 2 5 7 
34,69 46, 51 


28 13 24 146 207 713 


45533 > igen 
|| 2333. bs | 
583, 4 ‘te 2 2332, 1 | 45 334 

: | 2330 433 


4,585 5,468 6, 390 | 
90,26 117, 20 130,18 156, 15 | 


51,46 69, 34 102, 23 138, 17] 





391,6 782,3 1173,2 
4 2 6 


94,25 235,10 470, 5 





13 11 74. 
62,38 76,31 124,19 
195 42 72 
1059237) 1599s 830). 40 
817 54 1025 


Tee 


LETS te 
3 
589, 4 
16 


[eee 5, Ae 10,°235 se oe 50 








159 104 





2350, 1 r 
roa ERGO es ety ae) i 


nis 2 7a I 2 79° 5,474 6, 395 
4 | 2371 ive 971 465 





19930 
44 


158, 15 x 10 395, 6 ae 5 790,3 1185, 2 
8 ie 


33 7 6 18 





2310, 1 
2 721 


| 2377 pea 


4, 594 
1134 


6,396 8,297 9,264 11, 216 12,198 18, 132] 


722 580 95 1094 74 438 





22,108 24,99 27, 88 
144 134 7 


33, 72 
269 


eM aero hg te 


50, 47 | 


31580, e124 aa 38, 62 | 


36,66 44,54 54,44 66,36 72,33 88,27 


Roots (y) or y¥§=+1 (mod p); [€=(p—1) +1]. 21 









oe ¥ ar en ¥ CS Gus ¥ Saw ee i: ee & 5 ¥ 
y y y y y y y y y y 

























2377 99; 24° 108,22 132,18 198,12 216,11 264.9 297,8 396,6 594,4 792, 3 
11 47 41 42 by 10 16 8 4 125 


11188, 2 2376; 1 4, 595 5,476 7,340 10,238 14,170 17, 140 20, 119 
4311) 5 5 | 2381, *, 87 489 1031 437 283 84 


28,85 34,70 35, 68 i = 10, 34. «85, 28 119, 20.140, 17 170, 14 238, 10 

















Sete eo Md Ay 43s = 460" 2 16) 48 BTR 
340, 7 476, 5 595, 4 1190, 2 2380, 1 3,794.6, 307 1507, 6 194, 4 

4381) "i139 9 36 6 3 | 2383) 1103 1104 2 3 
1191, 2 i rey o,7oom 40'5975°0; 3065 12) 1909) 19912 398-6 1 5OT 4 

2983 | 15 | 2389 689 285 690 467 9 gy eat 





796, 3 aon 2 2388, 1 4,598 8,299 13,184 23,104 26,92 46, 52. 
B09 1 3 4 2 | 2393 nie ote WISB yo IAG en 110i eae 
52, 46 92, 26-104, 23 ISL 13 290, 8 B98, 4 1196, 2 2392, 1 IT, 218 
Se 1b a 19 SS oes hd Q Sif 2309 
29,109 109, 22 218, rr 1199, 2 2398, 1 | 5, 482 97 241 241, 10 jas ac 
ee arais gre gd 90 1) | 2411 “469 13 4 9 




















1205, 2 2110, 4, 604 8, 302 16,151 151,16 302,8 604,4 1208, 2 
9 . ’ ’ ) 
ta a | see too asDN Oh Sel 1b) 4 2 

7 : D1, 2 2422 
2417 2416, al 2.493 7, 346 Th eae ae fad oak 2 : | 2437 3, ay 





2.437 4, 55 GayoGn 14454 12620314) 174.21, 310: (28, 34 5. 84 42,58 8 42 
398 86 492 110 702 391 449 179 151 88 

2.437. 84,29 87,28 116, 21 174,14 203,12 348,7 406,6 609,4 812,3 1218, 2 
95 163 132 165 12 128 27 9 8 3 

ek I | 2444 4,610 5,488 8,305 10,244 20,122 40,61 61,40 122, 20 

672 583 285 211 214 a 32 8] 











vd, 10 305,8 488, Be LOS ANY 12202 ait I 
2 441 9 9 3 51 36 : 2 447 

1229, 2 ar I aoa, 6, 4rh, 9, = 18,137 aT 18 we Ge 4h G 
4459 | 3 | eo0) DP aieeeneL a aed © BAT 8 16 SOT om 115 





822, 3 1233, 2 pa 11] 9 473 gy024 45.618 6,412) 85300" 12,206) 24551603 
8 4 1015 567 1016 574 Ess 444 



















Pe ai03%24 906042 50 5 112,6 G18, 4 824, 3 1236, 2 HT, rae 

2473 6 8 21 9 15 7 2477 915 
619, 4 1238, 2 ake I Opi gens 270 He 139 139, 18) 278, 6 

AE aa ee Se | 2503) “5: jose ian? 651 =28iidkS(i«‘zC 





417,6 834, 3 1351, 2 aes I 35 ava 4,630 5,504 6,420 7, 360 
2 503 g° on 2 | 2 521 val ey 676 485 


2521 B415 9.260 alone ee 210 14, 180 i 8 18, 140 20,126 21, 120 24, 105 
159 334 461 26 499 31 1183 42 480 297 





22 


‘g 





ROOTS (y) OF 


Vv 


cin nes 


av ais 
y y 


y 


yf = +1 (mod p); 


Vv 


é, 
Y 


Coy a oe a oY ae ay 
y y y 


[é= (p—] +]. 


Vv 


Caay a ae 
y y y 








2.521 
2 521 
2521 
2.521 
2531 
2.539 
2539 - 
2549 
2. 549 
| 2551 | 
| 2551 
| 2557 
| 2557 
| 2591 
| 2591, 
2, 593 
| 2593 
2 593 
2 609 


2617| °F aT 8 43 





28,90 30,84 35, 72 
121 788 28 
70,236 3572, 35 84536 
63 165 5 


36,70 40,63 42,60 45,56 56,45 60, 42 


375 


133 25 101 


63, 40 


11 164 9 





90, 28 105, 24 120, 21 126, 20 140,18 168, 15 180, 14 


193 


12 102 3 


312 138 24 


210, 12 252,10 280,9 315,8 360,7 420,6 504,5 630,4 840,3 1260, 2 
9 


64 
paane I 


89 


15 
| 2531 | °,35° 


16 
10, 253 
120 


B45 8 534 
22, 115 23, I10 


a1 230 
39 615 100 





nts 230, 11 2538, 10 
12 i 42 
18,141 27,94 47,54 
90 227 154 


506, 5 
24 
54, 47 
118 


41, 62 
33 


1265, 2 2530, 1 
377 5 * || 2589 | 


94,27 141,18 282, 9 
57 35 1g 
02,417 Es? oie lae dees 
76 40 2 





ff ay 13, - 14, 182 
1929 325 366 
196,13 364,7 687, 4 
29 11 5 
15,170 17, 150 25, 102 
376 70 7 
50, 17 170,15 255, 10 

179 22 
7 6,426 9, 284 
611 836 259 
426,6 639,4 852, 3 
12 3 8 


4,379 10,259°14,.185 335, 74 a 70 


474 280 211 


518, 5 1295, 2 351) I 
49 D) 


al 


25 408 143 


26, 98 
20 
1274, 2 
A 
30, 85 
21 
425, 6 
8 


| 
604 

1278, 2 
4 


200 


| 2593 
16, 162 18, 144 24, og 27,96 32, 81 


8 


28,01 4952 Oz 4p 
375 63 56 


2548, aa 2561| >; 3, 2G 


a Wines ee E ‘i = 
12 27 98 
51D, 5: 0052 S127 one 
123 43 2 
IS Uae OY 71 Pe eg6 
1007 174 a0 
2556, eel 





70, 37 Tai 
il 179 if 
3,864 4,648 6, 432 
1137 918 1138 
36,72 48,54 
5 359 73 


96,27 108, 24 144,18 162,16 216,12 288,9 324, 8 


59 18 
71296, 2 Be: 
35 


110 
‘|| 2.609 


57 
4,652 
389 





my 1 3, 872 
| 2617 | 87: 


A 


4,654 
667 


6,6 654,4 872,3 1308, 2 are, I 
4 2 


i 


12 22 9 
8, 326 16, 163 163, 16 
271 460 20 


J 129 
46,55 56,46" 110,23 
10 224 31 
3,846 "6,423 110, 280 
306 307 389 
423,6 846,3 1269, 2 
6 8 = 
4,6 
| 2549 | 4,937 
31,28) OGG aor 
36 117 6 
9,510 6,425 10, 255 
468 51 362 
1d, 34. 89, 30 102,95 
9 


56 330 
3, 852 

| 2557, Ree 
iia 18 213,12 284, 9 
111 27 14 
pe I 5, 518 
|| 2501! 37 


1a 14 259,10 370, 7 
5 3 186 
9,288 12, 216 
157 295. 


aaa 


sie: I 








8, 324 
625 
54, 48 

51 409 
432,6 648,4 864, 3 
77 3 aes 
326,8 652,4 1304, 2 
16 4 2 





6486) 98, 2297 @l2.278 


1065 a 481 


24, 109 109, 24 218, 12 | 
“) 


513 30 


1295 120 


72, 36.781, 32 
te J 


4,655 9,524 10, 262 
| 2621 195 





















































Roots (y) oF y¥>= +1 (mod p); | [é = (p—1)+7]. 23 
2 sir onar Fe, eo Ev fF ev oe RL Se fa! 
“) ¥ gy a ¥ y oy Y ¥ 
20, 131 131, 20 262, 10 re 5 655,4 1310, 2 nig I 4,658 17, 376 
2621, ats ees 9 6 4 || 2633. 1294 969 
2 633 8,329 14,188 28, 94 7 56 56,47 94, 28 ia 14 329; 8 316,77 65854 
885 660 131 58 83 105 47 7 12 4 
1316, 2 mise I deoaze On4gr) 123787 97204) 14. 189° 18147521 )2126 
2633 | “5 | 2647/4195 186 391 173. 316° 158 162 
2647 27,98 42 “5 49,54 54,49 63,42 98,27 126,21 147,18 189,14 294, 9 
267 53 60 180 167 363 ue 22 15 45 
378, 7 441,6 882,3 1323, 2 2646, i 4, 654 8, 332 16,166 32, 83 
etemeion gah Gi 9 | 2 657 379 «9169 ~—«13 
83,32 166,16 332,8 664,4 Re 2 2656, I 3,886 6,443 443, 6 
eo es Oe ataie mee 19 ce Re MAA Me vane | ain 
886, 3 1329, oy I 11, Mente 22,121 121, 22 242, 11 1331, 2 2662, 1 
Ae as 4 | 2 663 Wa bon eae |e 5 
2671 3,890 5,534 6, Ae 10, 267 15, - 30,89 89,30 178,15 267,10 445, 6 
544 1203 BAD 96 37 881 is 176 40 2 
534,5 890,3 1335, 2 2670, 1 3,892 4,669 6,446 12, 223 223, 12 
2671) 115° 3 5 7 | 2677/1033 550 «1084. = 626—«d10 
446,6 669,4 892,3 1338, 2 ee I ue O04) (O-rA4 7) 920d Sar 4G 
2OTT 36s. 3 6 4 | 2.683 636|. 69% n4eal Naa 
nage 18 298,9 447,6 894, 3 sr 2 fone I 17, 158 34,79 779, 24 
2h ib DA ar ee I] 2487) 485° Sn79 Ms 
15E 17 1343, 2 rie I 3,896 4, a5 O64408: Bisse) | Sis le eo4 
2687 “99 3 | 2.689 390i 1142 392 562 653 148 
2689 14, 192 16, 168 21, oe 24,112 28,96 32,84 42,64 48,56 56,48 64, 42 
308 250 100 132 256 21 10 180 16 15 
2689 84,32 96,28 112,24 128,21 168,16 192,14 224,12 336,83 384,7 448, 6 
12 83 4 31 45 EE 2 25 VG 27 
ee 4 896,3 1344, 2 mene I e 673 673, 4 1346, 2 2692, 1 
2.689 pelgees | 2693 higy rs Tene 
19, ae So,7 0) (i365 ris 19 1349, 2 208 I 3,902 6,451 11, 246 
2699 Aue slosh: 12004 <8 HoT, 01808) ieoaa 
2707 5 Z2amoon oz . 41:66" 66/42) 82,33 ras. oo) 246) 17. 451) 66. 9025 ancl 35502 
313 TET 73 39 47 132 108 6 5 4 
Rat I 5, 542 10,271 271, 10 542,5 1355, 2 aie I 3, 904 
ates | azn | 8? pe? Tae"? Pro? a tai 
2713 4, = Grasse Sisto) Lay i22G) 24,113) Lid,io4? 226, 12 39, 8 452, 6 we 4 
887 1212 60 191 531 24 9 16 3 
904, by Me 2 ote I 3,906 6,453 9,302 18,151 151, 18 75 
2713 ney. | 2719) i965 1266 553 59 125 30 


RooTs (y) OF y? = 


+1 (mod p) ; 


[é = (p—1) +71. 





TT ET SS LI TY TIE ETI OE EEE VTP PT TY EL LT SS TIS TA LT EY a LN 


f,¥ 
y 


453, 6 
5 
44, 62 
31 
3, IO 
446 


eke 
y 


906, 3 
6 


62, 44 
13 


5, 546 
742 


f,¥ 
y 


1359, 2 
9 


88, 31 
141 


6,455 
447 





30, OI 
774 


35, 78 
101 


39, 70 
263 





2, 15 
66 


195, 14 
297 


210, 13 
72 





4,685 
656 


D, 548 
1216 


10, 274 
966 


é,v 
Y 


rie I | 9729 | 


124, 22 
17 


o 
g 


fai vee Roa ey 


2 49 
iy ue gy 








248, 11 
12 





(esgom 1 oye sexe 
4 


878 





42, 65 
253 


65, 42 
265 


4, 682 
1102 


22,124 31, 88 


8, 341 11, 248 
66 443 133 169 





341, 8 
11 


70, 39 
26 


273, 10 390,7 455, 6 


70 
20, 137 
65 





3, 916 
595 
4, 688 
794 
1376, 2 
2 


4, 687 
640 


8, 344 
286 





6, 458 
596 
16,172 
342 


12, 229 
671 
32, 86 
36 





mie I 


| 2.767 | 


3, 922 
328 





4, 694 
190 





41, 68 
24 


6, 465 
92 


8, - 
234 
68, 41 
(e 
IEBTO 
104 


347, 8 
il 


694, 4 
4 


285 
137, 20 
7 


229,12 


5 
43, 64 
87 
6, 461 
329 
1388, 2 


ad 


45 
274, 10 
5 


458, 6 
4 
64, 43 
6 
461, 6 
2 
2776, 1 
3 





82, 34 
30 


10,5276 
577 





164, 17 
11 
15, 186 
5D 








93, 30 
11 


155, 18 
8 


186, 15 
27 





3, 932 
1100 
4, 700 
1258 
35, 80 
178 
200, 14 
23 


4, 099 
603 
5, 560 
7 


40, 70 
214 


6, 466 
1101 
7, 400 
509 


279, 10 
9 


697, 4 1394, 2 2788, 1 
D 2 


348 


310, 9 
4] 


682,4 1364, 2 2728, 1 
4 2 3 





14, 195 15, 182 
63 48] 
(8136 5°91 e280 
135 33 
546,5 910, 3 
35 27 
548,5 685, 4 
1] 6 


21,130 26, 105 
486 2 


105, 26 130, 21 
632 410 
1365, 2 2730, 1 
5 3 


1370, 2 2740, 1 
4 D 





1374, 2 2748, 1 
3 6 
344,8 688, 4 
16 4 
ed 
3 


687,4° 916; 
9 2 
Shi 4 2S P2516 
19 13 
922, 3 1383, 2 
7 ) 


17, 164 34, 82 


| 2789 “Ae oeaoe ae 





4 


656 
465, 6 
2 


| 2791 3, ae 5, 558 


800 
45, 62 ie 90, 31 
138 146 156 
930, 3. 1395, 2 2790, 1 
105 7 6 


; ; ; 18, 155 30, 93 ; 


31, go 
10 
5D8, 5 
3 








12, 233 
411 


8, 350 
576 


233, 12 466, 6 


1] 


10, 280 14, 200 16,175 


400 


12 


568 





50, 56 
143 


56, 50 
Lig, 


10,40 2 80) 25°81 00 "s80t 1 


87 


toy 





280, 10 
32 





350, 8 
5 





6, 467 
414 


467, 6 
9 


934, 3 
3 


400, 7 
26 


560, 5 700, 4 1400, 2 
243 





1401, 2 
4 





4,708 
1357 


6, 472 
1301 








236, 12 
27 


354, 8 
9 


8, 354 
450 


49 


12, 236 
498 


2 


423 


7 


+ 


‘|| 2819 
16,177 24,118 48,59 59, “a Lise 40171546 
4 2 


293 


472,6 7084 944,3 1416, 2 pe I 
3 


25, 


699.6409 932, seb gUo fee ons 
3 8 + pie 
20,140 29, 142 
20 37 
2,25 140; 20 
88 | 18 


2800, 3 | 2 803 


28, 100 
126 
175, 16 
25 


3, 934 
413 


3, 944 
1300 


24 
34 


2 


pe a ETE I 


| 2.833 


298 18 


‘| 2937 | %] 4, 769 ee 4 | 





RooTs (y) oF y¥§=-+1 (mod p); [&=(p—1)+1]. 


Pam ee ere citys bc hscvh OSt.fye ret iy? £8 icy 
y y¥ y y y y y 


eae F 
y Use 








28a7| 141) 1418, 2 


2 843 m6, 7 


Set 
aT ta 


285, ro 


oe I | 2 843 7,406 14, 203 29,98 49,58 58, 49 
1276 -21y. Y8l 88! 138 
[43,2 2882, 
4 ll 2851) lors (45 i013 «107 


98, 29 203, 14 
139 Sey 


3,950 95,570 6,475 10,285 15, 190 19, 150 
14 9 


30, 95 a 15 50,57 57,50 .75,38 95,30 114, 25 150,19 190, 15 


326 188 5D 5 “197 


TF jie 
4,714 6, 476 


TS 6 576 5 nee 3 1425, 2 2850, | 


2851 “ry 


7,408 
2 857 39 


| 51, 56 





i 56,51 68,42 84, 34 102, 28 119, 24 136, 21 168,17 204, 14 238, 12 
_ 509 7 


2857 °°, 


| 9.857 aos 8 


0-38 
2 861 96 


110, 26 
2861 | °4b 


2 879 py 2 


2987| '®:,37 


16, 181 
2 897 986 





4,727 
2909| “7% 


18, 162 


2917 “300” 





2917 Bae 4 


2.927 5%, Z 


re 
285 


8, 369 
2953 | “126 


ig is 





2.953 
rere 
2907! 393 


C. 8. 


3, 952 
a4 32 4 | 2857) 350 


69357 12,238 ic 204 17, 168 HI, ae 24, 119 28, 102 
933 226 293 64 81 560 27 


191 14 3 2 118 20 

“408, 7 476,6 714,4 952,3 1428, 2 a al! 2.861 
5 6 144 120 12 

11, 260 18, 220 20, 143 22,130 26, 110 ie 5 52,55 
802 559 160 136 141 153 ) 165 


130, 22 143, 20 220, 13 260, 11 286,10 572,5 715,4 1430, 2 2860, 1 


56 14 7 22 6 32 5 
2878, | 2887 » 962 6,481 13,222 26,111 37, 78 
698 699 233 27 7 
iit 26 222,13 481,6 962,3 1443, 2 2886, ee 
72 40 8 11 2 
181,16 362,8 724,4 1448, 2 2896, ane 
pate Olé 4 2 
727, 4 1454, 2 2008 I 3,972 4,72 6, 7186 
Sa | 2917 ot ke? ods 
27, 108 36, 81 si 54 81, 36 ids, 27 162,18 243, 12 
229 278 63 49 37 35 16 


We 3 1458, 2 2916, fd] 
3 


| 2.897 
| 2.903. 











| 2927 54 od119s——=i8 


896 351 
34, 84 42, 68 
8 9 


| 4,715 9,572 
1202 149 


59, 52 69, 44 
180 239 


4 2 
39,74 74, 39 
9 


8,362 
a 311 


a 2 3902, | 


9, 324 12, 243 
884-1193 

324,9 486, 6 
8 4 


7,418 11, 266 14, 209 19, 154 22, 133 


289 454 


77, oe 133, 22 i5z 19 209, 14 266,11 418,7 1463, 2 2926, “|| 
5 


164 ay) 45 3 15 7 2 
26, 113 113, 26 226,13 1469, 2 iene I 2.953. 3, 984 
69 9) 72 3 800 


is 328 12,246 18,164 24,123 36, =, AY 72.72) 40 
281 404 407 876 75 37 287 


4,738 6, 492 
1226 801 

82, 36 a a 
64. 


246,12 328,9 369,8 492,6 738,4 984, 3 Lar 2 ag a 
4 5 7 


12 Y 3 
Ge ae 2 2956, ae | 2963 2 2962, | 2.969 


E 


re 742 1,424 
964 449 


26 


2 969 
2969, 
| 2971 
2971 
2971 





ROOTS (y) OF y? = 


ay te ata tS 


Pole 
y y y 


eee 
y y 


8,371 14,212 28,106 53,56 56,53 106,28 212 


544 23 171 128 116 


+1 (nod p) ; 


38 


‘LE = (p—1) +r]. 


> Vv SA 
y y y y 


, 14 she 8 424,7 742.4 
3 54 19 


1484, 2 eee ‘|| 2971 | 3,990 95,594 6, 495, 9, 330 On 297 1}, 270:-15;-1038 
7 54 


923 
18, 165 EEEE 27,110 30,99 33, 90 
239 32 140 131 129 


i 3 
252 


346 748 49 898 


54, 55 9, 54 66, 45° 90, 33 
1030 355 48 





99, 30 ra 27 135, 22 165, 18 198, 15 270, 11 297, 10 550 g 495,6 594, 5 


144 30 216 12 


fe 3 as 2 mite "eal | 2.999 Rte 2 mt na] 


5 


99 





154 27 6 15 





934 1353 674 





3 001 
13001 





6, 500 
935 711 
50, 60_ 60, 50 
124 51 


797 281 20 


75, 40 100, 30 120, 25 
37 129 230 


389 
125, 24 
24 


oR 4 i 300 12, 250 ve 200 ay re 24,125 25,120 30,100 40, 75 


387 11 150 529 
150, 20 200, 15 250, 12 300, 10 
85 86 5 12 





13001 
3011 


375, 8 
16 
10, 301 
953 


oe 6 600,5 750,4 1000, 3 
28 iy 7 
Tere 35, 86 43,70 70, 43 
157 103 234 109 


1500, 2 
2 


86, 35 
24 


817 561 


ae 14 301,10 430,7 602, 5 
44 49 21 ia 


apt I | 3011 | 5,602 7, 430 





| 3011 


1505, 2 
3 


ee I 3, 1006 6, 503 
Oe 239 240 


1006, 3 1509, 2 S018, x 
3 4 





3 023 
| 3037 
| 3037 
| 3041 
13041 
| 3049 
1 3049 
| 3061 


1511, 2 








5055 5 





2 
33, 92 ‘ 69 46, 66 si - Sa 
155 216 107 36 229 
506,6 759,4 1012, 3 1518, 2 3036, x 
27 9 7 3 2 
16, 190 19, 160 20,152 32,95 38, 80 
221 72 268 516 245 





160, 19 190, 16 304, 10 380,8 608, 5 
75 45° 32 10 243 
4,762 6,508 8,381 12,254 24, 127 
475 533 137 108 155 
1016, 3 1524, 2 ene 1 3, 1020 
Tee Te: | 3 061) "’561 
12, 255 15, 204 73 75 18, 170 20, 153 
50 135 25 570 628 








| 3061 
| 3061 








L272) 
69 
132, 23 
6 


235,132 
364 
276, 11 
72 
10, 304 
644 


152, 20 
99 98 


3, 1016 
|| 3049 > 25, 
508, 6 
3 


eR2s% aes 
73 44 


138, 22 253, 12° 
207 10 
5,608 8, 380 
1046 185 


80, 38 95, 32 
50 


ea I 


4, 760 
774 
76, 40 
74 
1520, 2 
2 





254, 12 
9 

D, 612 
485 

34, go 
5 


‘ar 8 
4 





6, 510 
562 
36, 85 


10, 306 
472 


9, 340 
434 
45,68 51, 60 
103 26 16 





(hoes 
2 





60,51 68,45 85,36 90,34 102, 30 
113 8 444 28 4 
306, 10 
188 155 


27 106 7 


340,9 510,6 612,5 765,4 


170, 18 180, 17 204, 15 255, 12 


629 129 2 343 





1020, 3 
173 


1530, 2 sett I 
5g | 8087 | ory 


Owls 


3.067, u 
3 067 | 1022, 3 1533, 2 3066, x 


3 079 





roots (y) oF y*=+1 (modp); [é=(p— 


te. é"¥ craY eo, 
Y ¥ y 
7,438 14, 219 21,146 42,73 73, 42 
518 478 292 612 


4 . || 3079 546547 


B4, 57 oT 54 81, 38 114, 27 162, 19 
231 35 3 208 


146, 21 

49 7 

9, 342 
43 

171, 18 
125 


err 
974 








38, 81 
27 





3 079 
3 089 


3109, 


3 109 
3 109 
3121 








134, 23 
45 
1544, 2 
D 


23, 734 46,67 67, 46 
| 3 083 330-235 


ep 2 8, 386 (16.103 ra 16 386,8 772, 4 
393 273 627 16 4 2 
4,777 6,518 7,444 12,259 14, 222 21,148 
727 1086 69 164 598 85 371 
84,37 111, 28 148, 21 222,14 259,12 444,7 518, 6 
385 5 8 4 7 2 3 


3108, ia | 3 119 | 159 2 3118, a 3 121 |* 104 4, 780 


79 
103 erey Vy 15, ae 16, 195 20, 15° 
958 138 113 595 


1539; 2° 3078, 1 
2 6 


28, 111 











,200Lls, 240 


1171 20 212 





3121| 1,78 48, 65 52, 60 


3121 
3121 
3137 


60,52 65,48 78,40 80, 39 
154 235 4 68 


240, 13 260, 12 312,10 390, 8 


11 144 243 81 
1040, 3 hae 2 3120, el 3137 | *, 4, 784 1 448. < 8302 


742 1099 
32,98 49, 64 a 56 64, 49 7 Aor ares 
Nt, 212 162 99 46 


139 805 8 


Ties 20 195,16 208, 15 
152 29 








3 137 


3163 


3 167 
3 169 
3 169 
3169 
3181 





24, 130 


196, 16 22 


1)+yv]. 27 


Sa 
y 


coyGu 
y 


Soy 
a 


219,14 438,7 511,6 
33 12 9 
TOyT7t 9 162702 erie 
358 Tit 109 
342,9 513,6 1026, 3 
129 ke 15 

1541, 2 ee || 
3 


eck I 3, 1036 


| 3 109 | *, 293 
37, “Z 42,74 74, 42 
63 179 64 
777,44 1036, 3 1554, 2 
12 216 36 
6, 520 8, 390 
1122 285 
26, 120 30, 104 39, 80 
64 294 16 
104, 30 bee 26 130, 24 
106 92 43 
520,6 624,5 780, 4 
12 235 9 
14, 224 
306 
4,14 

25 


16, 196 28, rr2 
107 651 
392,8 448, 7 
4 5 





128 16 
784, 4 1568, 2 ae) 3163 2 1954 6,527 17, 186 
2 9 3 | 536 537 409 
93, 34 102, 31 186,17 527,6 1054, 3 1581, 2 
11 104 12 4 2 6 


ae 


31, 102 
90 
sae a 


34,93 51,62 
116 977 


*l 3 167 | sy 








166 a || 3169 * one 4. 792 6, 528 eke te ne AN cg: 


1325 133 779 
18, 3 22,144 IE 132 32,99 36, 88 44, 72 
286 263 225 68 100 115 
BeosGege sae Goes EL BY 240 144,227176.043 198; 16 
90 258 12 729 147 Bl 22 
396,8 528,6 792,4 1056, 3 1584, 2 3168, 7 | 

2 Mt 3 343 2 
6,530 10, 318 12, 265 15,212 
44] 692 21 254 


33, 96 
238 


20, 159 30, ae 53, 60 
164 204 77 





ik; ie 12, 264 16, 198 
186 19 206 
48,66 66,48 72, 44 
15 46 10 
264, 12 288, 11 352, 9 
27 672 439 





282 425 
i 3 106, 30 159, 20 
234 12 56 


28 ROOTS (y) OF y? = +1 (mod Dare ae (p—1)+y]. 


feay a Aa Gu ce Soar eae cay Spt Be 
y y y y y y y y y y 





3181 212,15 265,12 318,10 530,6 636, 5 795, 4 Ha 3 1590, 2 3180, | 


32 3 37 4 10 25 5 7 
3187 | 3» 1962 6,531 9,354 18,177 27,118 54, 59 5: 54 118, 27-177, 18 354, 9 
| 13815 13816 1558 471 269 3 10 30 

| 531,6 1062, 3 1593, 2 Ase I 5, 638 OTE 11, 290 22, 145 a ie 
teed be it OG 4 | $191| “fogs ads ba 381 

| 3101 BS, 38 58, 35 110, 29 iis 22 290,11 319,10 638, 5 1595, 2 5190, I 

349 24 88 3 34 
ZT 4,802 8,401 401,8 802,4 80 2 508 I 
|| 3 209 484) D9.” Sik ee 9 3 | 


ad ead 








6012 i560 
3.203) °""s A 


| 3217 


| 3.221 


3217 


3,1072 4,804 6,536 8, 402 
204 1436 205 633 


"201, 16 268,12 402,8 536, 6 
4 3 


16 7 





} 3221. 
| 3201, 


5,644 7,460 10, 322 14, 230 
1l 1106 1464 166 
92,35 115, 28 140, 23 161, 20 
39 20 170 16 
Ge I |3,1076 4, 807 

| 8228 91d 839 





| 3253 
| 3257 
| 3257 
3 259 
| 3271, 
3 299 
| 3301 
3 301 





3 229 


— TE 9 D} 
| 3951 179, 26 ea 25 250, 13 325, 10 





12, 268 16, 201 
197 279 
804, 4 1072, 3 
2 10 
20, 161 23, 140 
647 6 


230, 14 322, 10 


161 4 
6, 538 12, 269 
915 817 





ae 2 aes I 650 
12 924 





3251 ° 


60 32 14 4 

0154212, 2701211; £2 042.6 
1440 349 3 10 

8, 407: 11, 296 22,148 37, 88 
153 840 164 103 

814, 4 1628, 2 Pes I 
8] 9 


| 3.259 


9 9 
BAS, 6 1086, 3 139 2 3258, | 3971 |: 


10, 325 13, 250 
1052 93 


24,134 48,67 67,48 134, 24 


452 274 
1608, 2 3216, saa 
6 


44 49 
4, 80 
| saa) 47 
28, 115 = 92 46,70 70, 46 
162 89 279 430 
460,7 644,5 805,4 1610, 2 
56 2 25 5 
269, 12 538, 6 Rie ee 
5 4 
25, 130 26, 125 rn 65 i 50 
137 219 188 63 





650, 5 1625, 2 
2 3 





3250, pon 3 953 





1598 





813, 4 1084, 3 
16 8 


74, 44 
131 


44,74 
165 


852 Bae 





842 


1439 
rane 2 ee I 4, 814 
A dy | 3257 | “81 
88, 37 as 22 296, 11 au 8 
34 18 5 


$, 1086. 6, 543'9 9, 200 aa eeaiot is 305-5 


522 231 22 7 





385. S480 19175 Rae 


30, 109 ics 30 218, 15 saT 10 545,6 654,5 1090, 3 1635, 2 3270, 1 


726 32 75 40 
7, 194 34,97 a 34 AStiry 
676 26 Ey 
were 10, 330 17 955 12 
1575 84 485 
44,75 50,66 55, 60 
95 94 44 


290 


380 


2 146 
1649, 2 gi I 
3 


260 230 


60,55 66, 50 75, 44 pcan 110, 3° 132 


a 





a 5 





1574 1212 454 


, 275 15, 220 (20, ee (22,150 25, 132 30, 110 33, 100 


17 52 176: 269 


32 63 


, 25 150, 22] 


+ 





P 


3 301 
3 301 


3313 
3 313 


3313. 


3 319 


3 323 


Roots (y) OF y§ = 


So, Sia ¥ 
y y 


fy 
y 


46 


+1 (mod p) ; 


[é = (p—1) +7]. 


fa vy fay Gs bay 
¥ y y a 


4 


165, 20 220, 15 275, 12 300, 11 330, 10 550, 6 oa 5 825, 4 
16 8 12 7 9 


3300, || 3307|" § 1102 6, 


ane 29 


88 


8, 414 
450 


| 69, 48 


57 
552, 6 
12 
21,158 
275 
II, 302 
73 


72 28 


9,368 12, 276 16, 207 18, 184 507g 24, 138 36, 92 
75 98 


1475 133 


72,46 92,36 138, 24 144, 23 
6 110 74 


2 


551 
58 


174, 19 SEL 6 1102, 3 1653, 2 3306, Bs 
4 


8 


506 


18 


828, 4 1104, 3 1656, 2 3312, 1 
: A abe || 3319 





19, 174) 29, 124 ai 57, 58 
144 103 12 112 


3 313|%, 1704 





216 36 


184, 18 207, 16 276, 12 
29 16 8 








1527 =1528 





42,79 - 79,42 158, 21 237,14 474,7 553,6 1106, 3 
91 72 8 3 


87 





117 30 


22 rsx ldlj22 302,11 166],.2 


1] 


128 at 


29 


apy Sia F 
y by 
1100, 3 1650, 2 
66 3 
58,57 87, 38 
470 203 
4,828 6,552 
| 407 1124 
46,72 48, 69 
82 33 
368,9 414, 8 
125 4 
7,474 14,237 
21 158 
1659, 2 3318, 1 

6 


2 








323.3 cree 
3 | 3329 1600 


8,416 13, 256 
40 102 











3 329 


3 329 
3 331 


1 3343 
3 359 
3361 
3 361 
3 361 


3361. 





3361 
3373 


16, 208 
630 


832, 4 
4 


18, 185 


499° 


3 334 | 370, 9 


44 
1114, 3 
3 


23, 146 
200 
6, 560 
893 


| 24, 140 


98 
70, 48 
46 
210, 16 
167 
1120, 3 
18] 


3, 1124 
654 


aie 2 3328, | 


1671, 2 oh ai 


234 69 


176 42 


555, 6 666, 5 1110, 3 1665, 2 
11 5 


22 70 


11 


a 3 Or 146, 23 1679, 2 


24 


is 8,420 10, 336 1 


844 30 


28, 120 30, 112 32, 


14 376 
80, 42 
276 4 


33 21 


26, 128 32,104 52,64 64, 52 


79 


| 3331 
TORE 7 go 45,74 aaa 


211 


303 


332 


264 


84,40 96,35 105, 32 


182 


224,15 240,14 280, 12 336, Io 


25 


1680, 2 3360, 1 
gece | Sait 


105 39, 96 


104, 32 128, 26 208, 16 


56 35 33 13 


[oetrio 30,668: 6,555" 9.379 


1071 1464 310 


a gi 111, 30 185, 18 
30 


1463 
3 4 
aS 
3 | 334s 1424 
14, 239 239,14 478, 7 
49 7 





7,478 14, 
|| 3347 185 899 





yer ey 





2 


2, 280 
421 


892 
7a 240 15, 224 16, 210 
196 214 57 
40,84 42,80 48,70 
123 16 415 
112, 30 120, 28 140, 24 
18 164 266 403 

420,8 480,7 560, 6 
243 50 1l 5 


5,674 10, 337 337,10 674, 5 
591 1175 14 21 


133 








256,13 416, 8 
17 14 
ip, B23 155323 
367 511 
222, 15 .333, To 
2 35 

6,557 9597, 6 
143 5 2 
1673, 2 3346, 1 
3 2 
4,840 5,672_ 
900 200 
20, 168 21, 160 
329 56 
56,60 60, 56 
8 175 
160, 21 168, 20 
17 2 
672,5 840, 4 
9 


* 
al 





1685, 2 3370, 1 
3 2 








4,843 6,562 1 
1105 = 655 


2, 281 


848 


281, 12 


562,6 843,4 1124,3 


3 4 10 2 


1686, 2 3372, 1 
25 5 


30 


Roots (y) oF yf =+1 (mod p); [£= (p—1)+v]. 


ff cuter coieccch- texeget-oes eopaat csoen uae anteater aaaaete cane Ae mantee Meena meeeneae ncaa 


ky try g v g Vv 
yf ¥ 


’ » V Bee Pets coy ra 
y y | 4 yy y 


cryin Be fay. 
y y 





4,847 7,484 11,308 14, 242 22,154 28,121 44,77 - 77, 44 
1344 204 644 244] 214 152 367 96 


242,14 308, 11 sie 7 847,4 1694, 2 se I 
4 14 6 5 3391 | 558 








121, 28 154, 22] 
16 63 | 

» 565 | 

926 556 ff 





BY 339 15, 226 30,1 113 a AS 226, 15 350, 10 565, 6 “$78, 5 
220 244 24 15 231 125 243 

3390, 3° || 8407] 262 26 130131, 26°262513 "17055 ad I 

713 29 22 20 2 

see 4 Oa 2 a 72 35 
6 268 1651 269 1338 
13, 264 56 24,143 26, 132 33,104 39,88 44,78 52, 66 
6 401 480 572 219 71 39 155 

| 88,39 104, 33 132, 26 143, 24 156, 22 264,13 286, 12 312, 11 
220 56 359 11 279 21 50 175 














1122 76 2 
Bs 8432 99, 484r1 2.258 
"793 708 123 1521 366 248 
7 144 27, 728 32, 108 36, 96 is. 72 54,64 64,54 72, 48 
357 58 281 147 95 93 297 109 


858, 4 1144, 3 Leas 2 aE I 4,862 8,431 431,8 
arn 3449 4 





3448, ri 








128,27 144, 24 192,18 216,16 288,12 384,9 432,8 576, 6 
63 16 


8 36 11 10 6 2 


1728, 2 ee I or 4,865 5,692 10, 346 20,173 173, 20 
3 1453 1062 449 406 5 


865, 4 Tt 2 AA I ne 154 6, 533! 577, 6 1154, 3 
16h ene 3 863 i 


1733, 2 3466, 1 
3 2 


a 





z 387 = = 12, 289 17, 204 
1683 1003 1684 351 495 








68, 51 102,34 204,17 289,12 578,6 867,4 1156, 3 1734, 2 
198. 84% © 120n=' "30 11 3 8 4 








1130, 3 1695, 2] 
27 5 
4,8 
J 3a13 | ah 
11, 312 12, 286 
396 389 
66, 52 78, 44 
34 374 
429,8 572, 6 
16 8 | 
862, 4 1724, 2] 
81 Se 
16, 216 18, 192] 
39 257 | 
96, 36 108, 32 
54 107 
864, 4 1152, 3 
9 5 
346, 10 692, 5 
49 7 
1731, 2 or a | 
* 
34, 102 a 68 | 
394 48 
oo I 








d,698 10, 349 349,10 698,5 1745, 2 ate I 
267 2022 12 10 3 | 
22,159 33,106 53,66 66,53 106, 33 18 22 318, 11 a3 6 
428 187 120 21 13 35 10 5 

3498, 1 6, 585 - 9,390 10, 351 13, 270 

2 | 756 785 757 550 653 88 

26, 135 27,130 30,117 39,90 45,78 54,65 65,54 78, 45 
1454 74 332 93 76 232 20 15 

130, 27 135, 26 195, 18 234, 15 as 13 351,10 390,9 ee 6 

57 9 136 161 18 216 8 











a Lissts 

157 293 | 

ane 3 1749, 2 
+ 


oF 234.18 705m 
101 1569. 
90,39 117, 30f 
27° «98 
102 55 2 TU, 3 
56 6 






























































Roots (y) oF y¥§=+1 (mod p); [é = (p—1)+v]. 31 
p eoy¥ oF oy on av Eyv Ey E yy oy eye Sy we ey 
¥ y y y y y g y y y 
3511 a 1755, 2 ae I | 3517. | iS nike te ene Bak me 12 586, 6 a 4 
i 38 2 oe I oy: sh 43,82 82, 86, 41 1763, 2 3526, 1 
3517 | EP te Tae 3 527 i OO ie 9 5 
3 529 3,1176 4, 882 6, Tae 7, 504 = Added 2028 125204 14, 252 18, 196 21, 168 
448 808 449 118 1312 2030 695 1O20'* 972 131 
3529 | 24,147 28,126 36,98 42,84 49,72 56,63 63,56 72,49 84,42 98, 36 
255 61 90 47 7 95 177 93 22 27 
3 509 126, 28 147, 24 168, 21 196,18 252,14 294,12 392,9 441,8 504,7 588, 6 
127 9 304 208°. 33 3 134 4 669 66 
882, 4 1176, 3 1764, 2 3528, 1 4,883 883,4 1766, 2 3532, 1 
3529) sg 17 | 3583 “sis, ld 9 | 
3539 29,122 58,61- 61,58 122, 29 1769, 2 3538, 1 | 3, ae 4,885 5, 708 
13 302 131 46 3 2 852 2103 
3541 6; 5908 10, 354 12; 205. 15,236) 20/177 30, 118 59, 60 60, = 118, 30 177, 20 
60 100 694 142 10 36 16 6 4 592 
3541. 236,15 295,12 354,10 590,6 708,5 885,4 1180, 3 1770, 2 3540, 1 
“2 25 243 5 463 9 11 3 7 
3547 hoertooo,sors, 96704182107) 1971389394, 9 591; 6. 1182, 3) 1773, 2:.3546)-7 
1162-.. 1163 291 447 7 20 6 8 4 2 
3557 4,889 7,508 14, 254 28,127 127, 28 254,14 508,7 889,4 1778, 2 3556, 1 
943 1025 = 5583 251 24 10 21 11 4 Z 
3559 3,1186 6,593 9593,6 1186, 3 1779, 2 3558, ‘| 5,714 6,595 
1435 =1436 8 6 2 3 103 1259 104 
13571 ‘T, 510 10, 357 14,255 15, 238 17, 210 21,170 30, 119 34, 105 35, 102 42, 85 
65 156 349 794 47 382 234 257 158 22 
3571. pin 7 ow Lest OO. 42)0102)725° 105) 340 189730 110; ar 210, 47 238; 15. 255,14 
336 33 143 394 436 17 242 314 526 182 
357,10 510,7- 595,6 714, 5 1190, 3 1785, 2 pe I | 4, 8 5, 716 
PM MeO joy @Gk sa ish BS A | 3581 “362° ge 
3581 Ee 3tS 20h199 179,/20 358,110 ‘716,;'5° 895, 4 190 2 3580, of 
1362 662 5 251 32 i 1038 
3583 6,597 9,398 18,199 199,18 398,9 597, 6 mers 3 ae 2 3582, a 
| 1039 95 264 7 133 8 10 2 3 
3 593 | 4,898 8,449 449,8 898, 4 1796, 2 aed I | 3, 1202 6,601 601,6 
1153 =799 16 4 2 1400 2 
‘| 1202, 3 1803, 2 ane I 7,516 12, 301 14, 258) 
3607 38 ay’ | 3613 /"\675° 65> igre Bes des ae. | 
1 3613 21,172 28,129 42, re 43,84 84,43 86,42 129, 28 172, 21 258,14 301, 12 
533 57 474 28 34 68 30 35 99 ya 





















































32 Roots (y) oF y¥§ = +1 (mod p); [£= (p—1)+»]. 
Sis. Sen FM Beg Si We Gas Son, We Say eg, ee 
= y y y y y y y y y y 
516,7 602, 6 ~ oe 4 1204, 3 1806, 2 anne I | 4,904 8, 452 16, 226] 
3613) 99" 10 6 3 . | 3617 1534 676 (6 
39, 1r3; Lho, 32 556, 16 452,8 904, 4 158 2 td I ew 2 3622, 1 
3617 | 634° 98 19111 4 | 3 623 5 
3 631 83,1210 5,726 6,605 10, 363 11, 330 6 2422, oi 30, 121 33, 110 55, 66 | 
335 847 336 523 343 299 48 244 41 | 
3631 66, 55 110, 33 121, 30 165, 22 242,15 330,11 363,10 605,6 726,5 1210, 3 
654 54 19 121 243 11 5 2 22 3 
1815, 2 nae I |3, 1212 4,909 6,606 9, 404 12, 303 18, 202 36, IOI 
3631 “io | 3637 “695 1027 696 «= 31S—té‘ SK SSTTSS:«79B 
3 637 101, 36 508 “3 303, zs 404,9 606, 6 ee 4 1212,3 1818, 2 3636, 1 
48 25 5 36 ; 6 4 2 
3,1214 6,607 607,6 1214, 3 1821, 2 564 |31,118 59,62 62, 59 
3643 "499° 49328 4 $659" 06 403159 
118, 31 1829, 2 tpt I 5, 134 10, TG 367, 10 “ri 5 1835, 2 3670, 1 
2h stem & | 3 671 129, - 104° 625 Sees 
3 673 3,1224 4,918 6, a3 8, 459 i oi 12, 306 17, 216 18, 204 24, 153 27, 136 
1151 994 1152 1010 743 888 69 127 668 108 
3 673 sin te 36, 102 51,72 54,68 68,54 72,51 102, 36 108, 34 136,27 153, 24 
269 110 34 35 112 512 140 20 12 
3 673 oF 18 216, 17 ae 12 408,9 459,8 612,6 918,4 1224, 3 1836, 2 3672, 1 
| 114 770 133 3 50 2 14 25 5 
4,919 919,4 TSE 2 3676, 1 5,738 6,615 9,410 10, 369 
SGIT) igog, bh. | Heh 9 | adel ey Ge; Me VC 
3 691 15, 246 18, 205 30,123 41,90 45,82 82,45 90,41 123, 30 205, 18 246, 15} 
|. 849 47 437 96 17 124 26 120 80 27 
3691. 369,10 410,9 615,6 738, 5 1230, 3 1845, 2 oa I 
ek. Oe 7 64 3 8 4 BLO sALSE 
3 697 6,616 7,528 8, 462 11, 336 12, 308 14, 264 16, 231 21,176 22, 168 24, 154 
| 520 582 529 248 297 44] 23 51 144 973 
3 697 28, 132 33,112 42,88 44,84 48,77 56,66 66,56 77,48 84,44 88, 42 
eos 17 309 12 197 18 133 27 171 14 
3 697. 112, 33 182, 28 154, 24 168, 22 176, 21 231, 16 264, 14 308, 12 336, 11 462, 8 
58 200 252 224 15 3 128 33 480 16 
| 928,7 616,6 924,4 1232, 3 1848, 2 i I 4,925 95,740 10, 370} 
SOUT! 498) 8 COR a) | 3701, 1279 391 2081 | 
3701 20,185 25, 148 37, 100 50,74 74, 50 100 37 148, 25 185, 20 370,10 740, 5 
134 178 24 184 55 33 26 11 5 18 
925, 4 1850, 2 3700, 1 3,1236 4,927 6,618 9,412 12, 309 18, 206] 
Ath ue a eater , | $709 “soe i609 499««1339 ids. 380 








ROOTS 


éyv 
y 


103, 36 
5 


(y) OF 
é,v 
Y 


206, 18 
49 


ye = +1 (mod p) ; 


aCe Tee vt 
5 € op Ls é > V & » V é Le 
Y we y b/ Z ¥ ws 


412,9 618,6 927,4 1236, 3 1854, 2 3708,1 
6 7 27 9 8 3 2 





13, 286 
200 


22, 169 
525 


BO, tAGt 140,26) 1007227 28613 Sooet hk LOO9e anal 1S. 1 
189 17 6 491 11 9, 7 





6, 621 
1189 


9,414 
911 


18, 207. 23, 162 27,138 46,81 54,69 69,54 81, 46 
641 416 30 151 AGE ho 7 





162, 23 
124 


20718 
25 


414,9 621,6 1242, 3 1863, 2 Hee I 
ee ea | 3733 








6, 622 
949 


My a 
420 


Ped I a be 





1244, 3 fae 2 3732, 1 
3 a B 4 2 








6, 623 
695 





1246, 3 
3 





40, 94 


35 





1880, 2 
5 


Tah o4 
102 


1869, 2 
5 
47, 80 
16 


B31 3801 


14, 267 21,178 42, 89 
668 44. 253 


- || 3761 ES aRey Ko) 


604 
S0747 94040) 188."20 


76 4 2 


Oo, 42 Li Sica 20014. 55404 
64 8 4 2 
5,752 8,470 10, 376 16, 235 
14 490 1017 693 
235, 16 376,10 470,8 752, 5 
14 39 49 243 








za I 


| 3 767 


7,538 14, 269 269,14 538, 7. 1883, 2 3766, 1 
507 1155 70 28 2 5 





4,942 
1445 


6, or 
464 


12, 314 24,157 157, 24 314,12 471,8 628,6 
402 917 12 20 5 8 


8, 471 
409 





1256, 3 
158 


8, 474 
294 


632, 6 
8 
icone 
55 





5, 704 
995 
6, 637 
1185 


1884, 2 
2 
12, 316 
386 


3768, ee 





Sad) eee 2 BLE: | 3793 |*, Si ete 


24,158 48,79 a 48 158, 24 Sar 3 316, 12 
306 707 257 265 24 64 





16, ar 
141 





948, 4 
4 


146, 26 
232 





1264, 3 1896, 2 at? 2; 11] 3 797 4,949 138, 292 26, 146 
10 2 749 347 265 


299, 13.949, 4 mG 2 3796, 1 1901, 2 3802, 1 
ise eee 4 | 3 803 | "3 z 











10;°382 
279 

7, 546 
1123 





20, r91 191, 20 382, 10 ar 5 955,4 1910, 2 3820, r 
89 16 4. 2 5 6 3 


13, 294 
93 





Tze Zoe 26h 1a ee So osm 42.00) 49,78 
160 353 301 398 351 49 





DAS 
ae 


98, 39 
7 





3’ || 3833 “383 


147, 26 
565 


958 


182, 21 273,14 294,13 546, 7 eek 6 1274, 3 
250 144 123 12 5 
Suto £hdnon Gio. 40 1016 i 38355 
ug 4 2 7 3 











6, a3 
1893 








14,275 22,175 25,154 


155 


641, 6 
9 


1141 


1282, 3 1923, 2 3846, 1 
3 5 


‘ 
al 


D7 7 Ome fe SCO LO: 385 
1312 42 

70,55 %7, 50 me 
74 14 159 


|| 851 


35,110 90,77 55,70 
71 497 422 


F 





498 


o4 


Roots (y) oF 4 = 


+1 (mod p) ; 


[os pd aa 






























































Ca tY, See Ay 7 fu £ aay Page Chey Tay. & ay ce 
3 y y y y y y y y y 
3 851 154,25 175,22 275,14 350; 11 385; 10 550,7 770;5 1925, 2 3850, 1 | 
94 15 166 6 100 102 10 4 2 
3 853 3, 1284 4,963 '6;642 °9) 425 12, 331 18; 279° 36, 109 Ose s6eolinre oo per | 
11.392).1305,> Lav 556 = 442 39D 827 27 140 3 
428, 9 642,6 963, 4 1284, 3 1926, 2 3852, 1 1931, 2 3862, 1 | 
CAA E OM LLCs 28 ahifiek oy 4 9 3 863. 9 5 
3877 3; 3292 4,665 “6,646 12,323 17,228 19, zof 34, 114 38; 102° 51,46 5 TE68 
224 502 225 15 403 317 42 313 116 33 | 
3 877 68,57 76,51 102, 38 114, 34 204, 19 228,17 323,12 646,6 969,4 1292, 3 
LLD aiekD 372 326 la 21 23 25 9 5 
1938, 2 aoe I 4, Re 5,776 8,485 10, 388.20, 194 40,97 97, a0 
eo) 3 | 3 881/448 od8 O17 480) Goel © Wea eatene 
194, 20 ie 1o 485, 8 oe BOLO; 2 19402 coe I 3,1296 4,972 
$881) 4 5 Mecano A! | $889 /"1890 454 
3 889 6,648 8,486 9,432 12, 324 16, 243 18, 216 sc 53 27,144 36,108 48, &1 
1891 427 238 955 123 1304 560 27 840 71 
3 889 D4; 72 72,54 81,48 108, 36 144, 27 162,24 216,18 243, 16 324, 12 432, 9 
144 169 3 12 13 16 8 20 4 323 
486,83 6486 972,4 1296, 3 1944, 2 ak I 7, 558 
BUSS oe | nS) Bog nC oth mame | 3.907 |" 63 eee 
3 907 9,434 14,279 18,217 21, 186 31,126 42593 62, 63 837 re: 93,42 126, 31 
1562 542 fey 327 85 aa 109 53 56 516 
3 907 | 186,21 217, 18 279,14 434,9 558,7 651,6 1302, 3 1953, 2 3906, i 
195 21 15 27 12 9 3 4 2 
2911 9,782 10, 391 17, 230 23,170 34,115 46,85 85,46 115, 34 170, 23 230, 17 
318 562 29 33 76 172 18 24 86 71 
| 391,10 782, 5 1955, 2 ee I 4,979 11,356 22,178 44,89 89, 44 
Ae eG ea Vaal ao | 3917 s30 66 81729 
178, 22 856,11 979) 4 rage 2 Ae: I 
Bound re 8 ae | 3919) "1185 1158 
19S A SIRS. 7 fm lols ae sr 74 V4 53> 10647 196s 3920", 
3919 | “5 3 | 3.923" 55> ban Sere aees 2 7 
4, 982 8,491 491,8 og 4 1964, 2 5028, i 
3929 596 «1643. ——«d10 4 D 3931 Gir) 1547 «618 
3931 10, 393° 15,262 30, 437 151) 136° 26201 ae 10 655,6 786,5 1310, 3 1965, 2 
97 209 734 6 10 14 2] 11 8 4 
5980, , 84 146, 27 
3 931 | $943 |°1135.1186 475 1066. 134 ary = 44 | 
3 943 a 18 438,9 657,6 13814, 3 aes 2 3942, = 3.947 °°". 2 3946, | 





2 1] 















































15 27 






















































































































































































roots (y) oF y¥¥=+1 (modp); [€=(p—1)+y1]. 35 
i ee Ue ee eee OO VE eh El Sk Ee OE, v 
Lf yi Y s! y Y Y Y a y 
S.taae. 6 .60te O61, 61322 -s 1983, 2 oye I 4, 997 997, 4 1994, 2 
A UE ai a 2 | 3 989 la) Pe 
“eo I ; 8, 500 ie 400 16, 250 si 200 25, 160 32, 125 
3 989 | eeu OOR ge Gi Tite” ipa, gees 86 
4001 oe too 50,80 80,50 100, 40 125, 32 160, 25 200, 20 250, 16 400, ro 500, 8 
673 14 121 25 35 il 5 16 58 4 
800, 5 1000, 4 2000, 2 £000, I 6, 667 23,174 29,138 46, 87 
4001 “\2 9 1 4.003" 823 551. 103 260 
4003 28:59 a 58 87, 46 ise 29 174, 23 1, 6 1334, 3 2001, 2 4002, 3 
126 129 10 517 38 8 + 2 
2003, 2 4006, , 59, 68 68, 59 118, 34 236,17 
4007 | 2013\ 1930 «hss? 208 186 
i008 4 Sone 2 ee I 7,574 14, 287. 41,98 49,82 82,49 98, 41 
2018) 5 4 | 4019 Dia VSO dee a re eee 
| 287, 14° 5(4,°7 56 2 sore I 4,1005 5,804 6,670 10, 402 
$019) "9 ist) 4 | #021 | "isi2 793° 2401 1813 49 
4021 | 2, 335° 15, 268 20, 201 507 134 60,67 67,60 134, 30 201, 20 268,15 335, 12 
47 37 7 110 259 67 13 88 6 27 
4021 402; 10 670,6 804,5 1005, 4 1340, 3 2010, 2 4020, 1 | 3, 1342 6,671 
(OAl 168 56 28 3 8 4 2 1820 1821 
4007 | 1b, 306 22, 183 33,122 61,66 66, 61 122, 33 183, 22 366,11 671,6 1342, 3 
14 226 130 210 566 197 41 365 + 2 
| 2013, 2 nee I 1], 368 16, 253 22,184 23,176 44, 92 
he a | 4089) "ssa 605 189. 276 y Gos {218 
4 049 46, 88 se 46 92,44 176, 23 184, 22 253,16 368,11 506, 8- 1012, 4 2024, 2 
386 169 39. 13 20 + 12 2 25 5 
hark I 6,0675* 9,450 10, 40g 15, 279° 18, 225 25; 162 
4 049 | erst  joek. uber “eno - 83° vol” “agg? fd 
4.051 ye ae 30,135 45, 90 90° 0,81) 54,75. 75,54 81;50 90,45 135, 30 150, 27] 
ser’ = Sey bs Saris Ih oil i) Rua eT ain geben Rg Ef 
4.051 | 162.25 225, 18 270, 15 405,10 450,9 67,6 810,5 1350, 3 2025, 2 4050, x 
; 43 149 14 a 543 - 7 3 11 D 10s 
4.057 3, 1352 4, 1014 6,676 8,507 12, 338 13, 312 24,169 26,156 39,104 52, 78 
1408 1857 1409 315 252 78 1013 52 85 527 
4057 78, 52 104, 39 156, 26 169, 24 312,13 338,12 507,8 676,6 1014, 4 1352, 3 
190 140 112 2 509 3 i: 17 23 19 
2028, 2 4056, , 509, 8 1018, 4 2036, 2 A072, I 
4057) 77 ages eats A 509" Bee | 
2039, 2 ions 1 2: =e 10, 409 409, 10 a 5 2045 2 se I 
4079 "5 | 4.091 | 932 9310 7 18 | 


36 


Roots (y) OF y§ = +1 (mod p); 


fer 0 


—1l)+y].° 








4 093 
4 093 
4 093 
4111 
4111 
4129 
4129 
4133 
4153 
4153 


4159 


4159 


3, 1364 4, 1023 6, 68a 11, 372 12, 341 22, 186 








3157132 33,124 4406302506 


























902 1059 903 100 1485 10 17 154 518 30 
66,62 93,44 124, 33 132, 31 186, 22 341,12 372,11 682,6 1023, 4 1364, 3 
254 373 22 57 38 3 20 14 16 8 

2046, 2 ies 5’ *|| 4099 ; 1366, 3 2049, 2 | 
4 ZU UiS 9 3 4 
S Bho keh fein (8p 320 6,685 10, 411 15, 274 30,137 137, 30 274,15 411, 10 685, 6 
1055 966 1056 4] 816 126 50 27 1 8 
Be 1370, 3 2055, 2 anh I 2063, 2 se I ; | 
keke ce | 4127 | 4129) "1979 895 








6, 5H BVSrO mieaad ie a 24,172 32, 129 


He 96 48,86 86,48 96, 43 



































4159 
4177 
4177 
4177 
4 201 
4201 


70,60 75,56 84,50 100, 42 pee fate 120, 35 140, 30 150, 28 168, 25 Me 24 
4201 68 53 917 


























1980 177 136 230 704 214 27 889 220 201" | 
129, 32 172, 24 258,16 344,12 516,8 688, 6 bed 4 1376, 3 2064, 2 4128, 1 
3 16 121 4 if 2 7 6 13 
4, 1033 1033, 4 2066, 2 4132, all 4.139 /°"5” 2 2138 I | 3, 1384 4, 1038 
733 6 4 170 16438 
6,692 8,519 12, 346 24, ar 173, 24 346, 12 sig 8 692,6 1038, 4 1384, 3 
171 104 1059 1068 4 2 3 63 6 11 

2076, 2 rie BS (0,4 360) bao 
1 | 4107) 1761 re 1804. 1603. 
Te cpgh tg, vas LS syo it 257) Sear 21: = 55-5; 27,154 33,126 42,99 
719 125 102 1282 993 414 1264 5 73 286 
54,77 63, 66°66,63° 77,54" 99429 126,271 644279180 ee 0s er ee 
298 41 35 295 42 680 15 72 95 107 
297,14 378,11 462,9 594, 7 eae 6 1386, 3 2079, 2 4158, 3 | 4.177 3, 1392 
128 193 12 6 a7 2 1102 | 
41044) 6,696 6/525 709/464 TYE LOP26T Gio 32 5 IVA nay, TAA Omer 
457 1103 1395 214 1346 236 151 154 8 160% 
48,87 58, 72 fe a 87,48 116, 36 144, 29 174, 24 232,18 261,16 348, 12 
204 81 D 9 42 162 3 210, - 18 
464,9 522,8 556 6 1044, 4 1392, 3 2088, 2 4176, ie 
34 75 ei 229 125 25 1124 1154 
5,840) 067007 -1,'600%'8, 625° 10420 oes 7 300 15, 280 20, 210 21, 200 
B00 ll Zp.. “AY6D 107 1421 141 288 1878 135°C eel SG 
24,175 25, 168 28, 150 30, 140 35, 120 40, 105 42,100 50,84 56,75 60, 70 
835 116 67 824 5 38 235 447 127 504 


10 243 163 
ae 21 210, 20 280, 15 300, 14 50; 12 420, ro 
9 146 12 36 3 























42 41 


525, 8 600, 7 700, 6 aa 5 
2 999 6s $(e159 


Roots (y) oF y¥=+1 (mod p); [= (p—l) +]. 37 





Sony é,yv Fire | oo vy € 



































Pe kane Loe Y Mate Mec tet n  \ 8 LY 
1050, 4 1400, 3 2100, 2 arty I 5,842 10,421 421, 10 oa Eu al ODE 2 
Aled ech ibe les aellags | ictal Sone Geta ear 2 3 
a I = S378 Tats ole 260 34, 124° 69,68" 6OhGzy 12444. 
ear | 4217 tee panes lob a6 169, oa d51 8 30 10s S87 
4217 36 31 248,17 527,8 1054, 4 2108, 2 aks 1| 3 1406 6,703 19, 222 
104 4 2 9 Die, ates 43 
4219 Simita do, 111) Oi 474- 7455 11 38 ae 37 222, 19 “703, Gi 140623210552 
31 44.7 94\\ 148 BA 85 132 5 8 4 
tee I 7,604 14, 3¢2 28,151 151, 28 302,14 604,7 1057, 4 
4219 | 4229 | "5083 393. «783. Ss«s7B.SC“‘ C19 " 








si 2 or I GNESLO ep OAGw O7O5) Ona7or L023. Lb2S2 18235 
4229 4 | 4231 i 620 136 621 1078 1989 129 138 
4931 30, 141 a 94 47,90 90,47 94,45 141, 30 235, 18 282,15 423,10 470, 9 
283 275 44 449 167 90 5 12 20 178 

705,6 846,5 1410, 3 2115, 2 a I |4, 1060 5,848 8,530 10, 424 
$231) 7 943? 97 Oy | $241) “1044 86833473 CBA 

















16, 265 20, 212 40,106 53, 80 50° 53 106, 40 ae 20 265,16 424, 10 530, 8 












































4241 783 247 196 26 i4 197 18 256 20 16 
4941 848, 5 1060, 4 2120, 2 4240, | loiatia, GF 707) o1,. 000 1300 21.252 
= 4 2 298 299 LOK 485 390 
ror, 101,42 202, 2% 55 14 606,7 07,6 1414, 3 2121, 2 4242, 1 
cate 90 480 24 20 25 5 4 2 
4,1063 1063, 4 2126, 2 ae 2.1% 2129, 2 4258, 1 BS 
4258)" 5g1 ga | 4.259 3 2 | 4261) i647 “721 
49261 POC2 Ou 1ON LO) 4e6 13, age ld, 284 20-213 504142 -60).71. 7 715. Gale l420 30 
398 1648 182 611 290 501 681 301 14 5 
4261 213, 20 284,15 355,12 426,10 710,6 852,5 1065,4 1420, 3 2130, 2 4260, 1 
55 198 33 Bl 27 18 9 6 3 2 








4271 5, 854 7,610 10, 427 14, 395 Sor ta2 6b 410. On. 1225.45 305,44 sae IO 
37 726 599 19750) 406 22 42 211 2 
610, 854, 5 2135, 2 se I wta2a 4. Tood. G7 12S, en 6 
BTN ee! 0h 3 | 4.273) "1615" “i500 i611 338 BOs 
16, 267 24,178 48, 89 <9. AS EVIS 624, 267,16 506,12 5d428), 112,68, 1068, a 
2 258 201 22 8 4 144 2 12 + 
| 1424, 2 2136, 2 ae i mre 2 ee 
4273) 19° 3 | ’598 7181 
64,67 67, es 134, 32 568 16 536, 8 1072, 4 ie 2 4288, | 
210 56 33 256 16 4 2 
4.297 Op YAR 2a a kO7A GO 716.) 55, 537° “12; 358 24,179 179, 24 5. 12 557 8 716, 6 
410. TOT W411 1008 © 36 19 6 166 2 100 








































cw 
(ee) 


4 297 


1074, 4 1432, 3 


223 


roots (y) oF y® =+1 (mod p); 


Sn, 1v ee ty Eeyuy 
7] ] Y ¥ 





2148, 2 4296, 1 
5 





10 627 





4327 
4337 


42, 103 
396 


4,1084 8, 542 


886 


[é = (p—1)+¥]: 











628 


7,618 14, 309 21, 206 
359 332 89 








103, 42 206, 21 
21 14 30 20 





309,14 618,7 721,6 1442, 3 2163, 2 awe 
8 5 2 3 











777 11 


271,16 542, 8 sy a FES thes 
f| 


| 4339 4 





4 339 


4 349 


6, 723 
238 
4, 1087 
608 


9,452 18, 241 

1863 431 9 3 

1087, 4 2174, 2 a I 
5 4 











1318 





4357 


12, 363 
86 


=m 132 “36, I2I 


18, 242 22, 198 
303 397 84 


104 170 





4 357 


| 198,22 


3 


242,18 363, 12 
10 42 20 45 11 





4 363 


3, 1454 
419 


6,727. 727,6 1454, 3 ag 2 1362, 1 
413 6 7 2 





4373 


aaa 


‘|| 4391 


241,18 482, 9 Be 6 rH, 3 m8 2 “ee a 
6 


| 3, 1452 i585 6, = 39 11, 396] 


66 


44,99 66, 66 244 Hee 188,33 


ad 


396,11 484,9 726,6 1089, 4 1452, 3 2178, 2 4356, 1 


12 










1319 312 406 





6 + 2 








1904 10 








ee 878 10 439 are 878, 5 
1236 §=6372 32 


~J 





4397 


4 409 
4 421 


"he eae 
1062 





14, 314 eee 157, 28 314, 14 


628, 7 
917 124 | 10 3 








'4, 1102 


4409 


332 
551, 8 
2 


| 20, 221 


332 


2 
daot) 


161 


2195, 2 
2 


1099, 4 
6 


vt I 





| 4397 
a5 4396, 1 
4 2 





8,551. £9,232 28, 15% 38, 796 
693 209 335 261 
24 22 
1102, 4 2204, 2 be I | 4421 


58, 76 
168 
4, 1105 
952 





81 9 


76, 58 
72 
5, 884 
301 






116, 38 152, 29 232, 19 
19 34 568 


10,944313, 246717 260 
235 616 150 








26,170 34, 130 5 85 65, 68 
112 291 520 20 
340, 13 442,10 884,5 1105, 4 

2 


68, 65 
32 
2210, 2 
7 





85, 52 
16 


4420, 1 3,1474 96, 737 
3 | 4423, go tes 


130, 34 170, a 221, 20 
206 4 









4 423° 


(11, 402 
23] 


5 21 22 
22, 201 33,134 66,67 67, 66 


134, 33 
510 174 80 414 44 





4 423 
4441 
4441 


4441, 


2211, 2 
7 


15, 296 
77 


5, 888 


en * 1480 4, I110 
| 4441 1602 


901 2146 
20, 222 24, _ 30, 148 37, 120 40, 111 
310 560 994 15 210 








148, 30 
6 


1480, 3 
11 


185, 24 222, 20 296,15 370, 12 444, 10 
20 80 65 27 32 


2220, 2 ae I 6, 741 
; | 4 447 A 





3, 1482 
115 





4 447 





26, 171 
ATT 


38, 117 55° 114 Di, 78 FS 87 





114, 39 


96 135 102 252 219 


201, 22 
366 
6, 740 
902 


60, 74 
163 


55D, 8 
9 


9, 494 
563 


117, 38 
72 


402,11 737,6 1474, 3 







99 2 11 
8,555 10,444 12, 370 
1096 219 584 
74,60 111, 40 120, 37 

36 192 13 
740,6 888,5 1110, 4 
8 7 3 
13,342 18, 247°19, 234 

732 608 SY 
171, 26 234, 19 247, 18 

30 458 18 





342,13 494,90 741,6 1482, 3 2223, 2 ues I 


258 


fay 
y 


5 








ca 
y 


cay 
y 





8 





12 


50,89 89,50 178, 25 445, 10 


483 


4 
4462, | 


28, ve 
22 


| 4481 


369 


*) 


a 


32 
50 





54 


12 


557, 8 1114, 4 2228, 2 ELE I 
9 





276 


90 





475 


2,140 35,128 40,112 56, 80 


655 





| 140, 32 


16 


160, 28 
268 


234. 20 


38 


280, 16 
4 





| 5,890 10, 4452 
2174 279 
|4, 1114 
1880 


| 4451 


2 
890, 5” 222 


22 3 
28, ae 16, OF) Ut: AW (LO gah 2 
| 4463, 260 48 - 540 


G ae 8, <6 10, 448 14, 320 16, 280 
688 995 202 484 74 
64,70 70,64 80,56 112, 
123 Dig 65 35 a2 
320, 14 448, 10 560,8 640,7 896, 5 
ey 40 2 553 12 





ee 9. 














20, 224 
43 
128, 35 
4 





40 














2240, 2 





4480, ae | 


| 4 483 





505 





2 
1120, 4 
5 
54 


2 
83, 
291 


6,747 9,498 18, 249 27,166 54, 83 
506 692 149 265 20 





si 18 
10 
1492 2, 7 


498, 9 
2] 





747, 6 
7 





1494, 3 2241, 2 4482, 1 4,112 
3 2 I 4493, 5313> 


1123, 4 
10 

253, 2 4506, 1 

au 2 





1502, 3 2 
8 








ss 
ya 


io BE: 
815 


8, 564 


al 


24,188 32,141 7,96 48, 94 
211 397 2 118 





96,47 141, 32 188, 24 ; 


318 
ane 





407 


9 


564, 8 752,6 1128, 4 1504, 3 
11 25363 5 





| 4517. 


|4, 1129 
1474 











1129, 4 2258, 2 
7 


: ot I | 1619 |: 





1056 1057 














18, i 251, = 502, 9 


862 


8 


fhe 


753,6 1506, 3 22 


2 


646 


559, 2 oe I 
9 380 


| 4523, * 


2 





17, 266 19, 238 34, 133 


524 


42 








4 561 


He 6 912,5 1140, 4 1520, 3 2280, 2 i I 


met 2 


ea 


164 


ot, FIG sli 35 
Fi 535 


323, 14 


133, 34 558 ae) Ny pet 
91 303 


4 





| 4547 | 





WT 12 ma 6 ie 


16 
6, 760 
244 


5 


8, 570 
143 


10, 456 
2196 


38, 120 40,114 48, 95 


101 


6 


920 


532 


4 


238 


152, 30 190, 24 228, 20 
5 70 


995 


2273, 2 oho 
3 


|3, 1516 4, 1137 
1744 1260 
1516, 3 5551 2 ers I |3, 1520 4, 1140 
9 3 4561 543 9905 
12, 286 15; 304 Oe ne 20, 228 24, 190 
178 3 1044 485 2492 


57,80 60,76 76,60 80,57 95, 48 
80 245 36 530 25 


240, 19 285, 16 304, 15 380, 12 456, ro 
184 te 650 64 32 


Pte 


6, 758 


| 4549” 1748 

















1112-1113 


40 





Si V 
Y 


Roots (y) OF y? 


Ve ete cy Vn oa B 


= +1 (mod p); 


carey, 
y 











1522, 3 2: 


21 


g uy 
hee? 


3) 4 583 


314 


[é = (p—1)+v]. 


Yh they a2 


re ke 
y y y 


29,458, 508,790 -19, 58 al08, 29 
162 40 


BB 


Pore 
y y 


4582, 1 
2 5 





3, 1530 
310 


311 1715 


1815 





8 me 510 0, 459 1D306 17,270 18; 255 


200 245 809 


30, 153 
228 








34, 135 
842 


51,90 


125 210 


54,85). 85, 54 890,51 


261 





102, 45 135, 34 


27 404 9 


PiO@s3 
157 








255, 18 
66 


306, 15 


216 32 


99 


459. To" D105 0917606, 915,56 plus, 248. 


8 6 12 


4590, 1 
11 





3, 1532 
BY al 


6, 766 


378 287 


16 





3, 1534 
179 


13, 354 
bil erie 


ZO Limo, Lome ee 


13 


12, 383 383,12 766,6 1149,4 1532, 3 
4 9 2 


4596, 1 
3 5 








19,5590 ml 1830 
35 98 453 


354, 13 
168 





| 767, 6 
6 


2301, 2 


4602, 1 
4 2 








3,1540 4, 1155 9, 924 
1763) 08182 Seb1s 





10, 462 
228 


12, 385 1 





30, 140 
214 


4. 33 
42 P32 
42, 110 44, 10 

146 254 


5 


o 15, 308 


63 





7, 660 
1159 





20 [este 2 ee e210 
342 263 663 


30, 154 | 
28 





55, 84 


396 





60,0775 66,770 L0 S00 
334 37 185 





105, 44 
44 





132, 35 140, 33 
120 43 


154, 30 


189 





84, 55 
13 





165, 28 210, 22 220, 21 
80 He 50 








| 330, 14 © 


180 








420, 11 462, 1 
i 66 11 


o 660, 7 


128 





etal 








2318, 2 
+ 


ay: I 3, 1546 


38, 


56 


I22 


35 202 


308, 15. 





70,6 924,5 1155, 4 
20) 10 5 


2310, 2 
3 





61,76 76,61 12 
10 ©8701 Fs 194 


pe te yl 


1159, 4 
14 





C738 


1361 





17826 P1D46 70201942 
5 12 2 





1d) 422 


588 





re 4639 | 354 
No) 


22, 211 2liy2ar 422. i1 
131 4 2 





14S 332 


2278 


28,166 56, 83. 83, 56 
136 593 - 109 





base 


| 4651 








50, 93 
149 


62,75 15,62 93, 50 
214 76 225 





93075 
18 


ee 3 2325, 2 aoe I 
2 5 





| 16, 291 
236 


2321, 2 
3 


166, 28 


25 


6, 775 
787 
150-31 


89 


| 4657 * 


4638, 1 
3 





sce 








‘|| 4649/% 110 


332 , 14,9081, 85 604.4 
5 16 309 
10, 465 15, 310 25, 186 
929 13 278 
155, 30 186, 25 310, 15 
33 15 32 





7,664 8, 581 
10 1797 
1162, 4 2324, 2 
4 2 
30; 7:55 dra 
1431 326 


465,10 775, 6 


20 4 








3) 1s5202) 1104 36,°7'76 
967 1912 968 





24,194 48, 97 
129 19 








1552, 3 
5 


2328, 2 oat I 
: | 4663 


oe “5 194, 24 291 16 388, 12 582,8 
16 4 





7 9 81 


8, 582 12, 388 
188 75 


776,6 1164, 4 
25 9 





Oo, Tes Roy 7a eOOO meoe ods 
2092 


2093 789 562 


143 39Ulaaeno 
444 1190 







































































Roots (y) OF y¥=+1 (mod p); [é= (p—1) +7]. 41 
A IN a Seg OS Me a A ee a J a A Sa 
y y y eae y y y y 
4663 Binee2 at, 126 42, 111 63,74 74,63 111,42 126,39 222, 21 259,18 333, 14 
1231 118 93 140 65 100 191 10 8 101 
518,9 666,7 777,6 1554, 3 2331, 2 she I 4,1168 8,584 16, 292 
poe i688 OD 4673| "1593 388° 113 
4673 32,146 64,73 73,64 146, 32 292, 16 SSE 8 1168, 4 er 2 “Ee I 
277 48 83 114 121 11 4 
2339, 2 aa I 5,938 7,670 10, 469 14, 335 35 134 a vo 10;.64 
4679 “5 | 4691| i740 59 1809 159 109 75 189 
134, 35 135° 14 469,10 670,7 938,5 2345, 2 4690, 1 2351, 2 4702, 1 
Beer. it) i 8 ogt 8 Q 4703 9 5 
4721 4,1180 5,944 8,590 10,472 16, 295 20, 236 40,118 59,80 80,59 118, 40 
1697 789 Lia a 651 958 on 97 32 68 180 
236, 20 295,16 472,10 590,8 944,5 1180, 4 2360, 2 mie I 
4721 | 81 3 (ewe ae oR |e | 4723 
1%, 787. 187,6. 1574, 3 2361, 2 4722, 1 °; 1576 4, re Gy 483 41/8) a 
4723| Tig 205i 6 2° || *!9) 5036 1365 2037 ‘58 
4.729 12, 394 24,197 197,24 394,12 591,38 788,6 1182, 4 1576, 3 2364, 2 4728, 1 
147 79 16 4 100 2 10 Er wi 
4.733 dees 1,076 13,364 14°235 26,182 28,169 52,91 91,52 169,28 182, 26 
897 fi 295 676 678 26 56 16 81 4 
338, 14 364, 13 aioy 1183, 4 2366, 2 gh a 5: ,95° 10,475 19, 250 
2733) 9 2 tiered: 4751 807 110 
4751 2 190 38, 125 a O5 190,50" Lav, 30 on 25 250, 19 76 10 9950, > 2375, 2 
pee 62 111 32 17 489 167 2 12 e 
eee I |3, 1586 6,793 13, 366 26,183 39,122 61,78 78, - 122, 39 
4751 | 4769|"1535 1596 44 478° «35 7 193. 109 
i 26 366, 13 793; 6 1586,,3 2379, 2 mee 7 3, 1504 6,707  FOTL6 
SeeeU rel bg 8 yan | 4783/1745 1746 8 
1594, 3 2391, 2 i782, 2503, 2 1786, : | Rqeoe Arate7, Bares 
4783 "3 D | | 4789 “1679 148i 1680 
4.789 fyoo4 9, 532 ii 399 14, 342 18, an 19; a 21, 228 28, Tt, 96, 123 sab ed 
423 2079 . 1108 80 529 489 91 155 23 188 
4789 40,114 57,34 68,76 76,63 84,57 114, 42 126, 38 133, 36 171,28 228, 2; 
228 220 78 22 150 100 106 180 165 10 
4789 252,19 266,18 342,14 399,12 532,9 684,7. 798,6 1197, 4 1596, 3 2394, 2 
288 o3 75 12 120 54 24 9 8 3 
; ers I fAe1vgs S590 099,83) 11984 2396, 2 oe I ees 2 
4789) ered ite ke tks 4799/79 
798 I |3, 1600 4, 1200 5,960 6,800 8,600 10, a5 12, 400 15, 320f 
aoe || 4801|°,300° 1403" BBs sar ase 450 B39 SO 














a Bs 




















G 


42 


ROOTS (y) OF y® 


= +1 (nod p) ; 


fé=(p-—D=1. 


a 
| 


ce, 
Gs 


he is 


> V ry 
y y y y 





16, 300 
1282 

64, 75 
al 


30, 160 
165 


20, 240 24, 200 25, 192 
1038 309 109 





Sry 
] Y 


40, 120 
174 


32, 150 
227 


48, 100 
58 





50,96 60, 80 
734 81 





75,64 80,60 96, 50 
54 oT 269 


100, 48 
29 


120,40 150) 32 
9 


24 


160, 30 
118 


192, 25 
23 


a 





240, 20 
3 


300, 16 320,15 400, 12 
16 17 8 


480, 10 
1188 





2400, 2 
5 


1604, 3 
ee: 


4, 1203 
1868 





4800, et 





1888 


600, 8 800, 6 
4 10 


960, 5 
430 





6, 802 12, 4o1 
1889 120 


401, 12 
12 


1200, 4 
802, 6 
10 








4, 1204 


508 2 rik 
3 1291 


y ‘| 48i7 





7,688 8, 602 
NN ee coe 


14, 344 
ey 


Loon 
550 





Ve ee 


287 


172, 28 


56, 86 af 56 112, 43 
87 6 128 


436 


301, 16 344, 14 
x 143 


602, 8 
4 


688, 7 
88 





2408, 2 
9 


ZAw2 30 
178 


5, 966 


Fie I 
1447 


| 4831 





6, 805 7, 690 
70 499 





37 210 30, 161 SER Paes hs 
158 30 ado 43 


46, 105 
330 


69, 70 
18 


10, 483 
703 
70, 69 
52 


14, 345 
451 


105, 46 
566 





138, 35 
ao7 


161,30 210,23°2380,e1 322)15 
74 132 86 ey 


345, 14 
11 


483, 10 
20 


DIO, 7 
718 


805, 6 
10 





1610, 3 
6 











2415, 2 4830, va| 4861 
319 


4, 1215 
493 


D, 972 
565 


6, 810 
320 


9, 540 
980 





12, 405 

1715 

81, 60 
D 


2 
15, 324 18, aor TO 27, 180 
378 997 1468 125 


30, 162 
314 


36, 135 
560 


45, 108 
354 


54, go 
79 





90, 54 108, 45 135, 36 162, 30 
Py as! a): OY 


180, 27 
216 


243, 20 
16 


270, 18 
36 





486, 10 
[od 


10, 487 
178 


540,9 810,6 972,5 1215,4 
6 147 2 3 


1620, 3 
937 


2430, 2 
12 





487,10 974,5 2435, 2 4870, 1 
2 247 3 1] 





92, 53 
re 








"719 


ety te 


| 4871, 


324, 15 
8 





"a 212 
54 





46, 106 
157 





106, 46 212, 23 1219, 4 2438, 2 
Ses 48 10 4 





26, 188 
122 


47,104 52,94 94,52 104, 47 
2082 1079 oy a o6y 


Bs, I | 4 889 


188%26 316 1s OL oe 9 20% 


36 





730 


16 





1431 


= 2 





| 4888, ay 


1 38 
44 





2416 2417 930 
817,6 1634, 3 2451, 2 
8 G 9 


| 4.903 
258, 19 
12 











12, 409 
1357 


409, 12 818,6 1227, 4 1636, 3 
5 4 3 2 


38, 129 43,114 57,86 86,57 
373 


57 


4902 | 4.909 


2454, 2 ae 
7 





273 


B73 





158 





1613 








2459, 2 4918, 1 


13 





5, 986 
15 





10, 493 17, 290 29, 170 34, 145 
1556 8214 Vo eledl 


58,85 85,58 145, 34 Fi 20 


270 7 


324 


AOS Gy] 


213 18 








4931 | 
4 933 
4 933 
4943) 


493, 10 
4 


ev 
¥ 


ROOTS (y) OF y® = + 


fo 
y 


g,y 
y 


a6, 5 2465, 2 Hy I 
3 


1 (mod p); [€=(p— 


|3, 1644 4, 1233 
| 4933 2131 1194 


1)+yv]. 


6, S22 
2132 


9, 548 
402 





12, 411 
180 





TB, 274 36, oF 137, 36 TL 18 411, 12 548, g 822 


1185 
4932 | 





881 3 49 





95 





es oe 
3315 


358, 14 106, 7 271, 2 


56 7 44 
617, 8 1234, 4 2468, 2 
4 2 7 
aD 


al 








I 
ml 4951 %,565 


6 1233, 4 1644, 3 2466, 2 
11 8 


4 


4936, 1 7, 706 
3 | 4943] 5 


5, 990 
1280 


6, 825 
2262 


9, 550 
282 





4951. 
4951) 


10, 495 
381 


ees ea er 
138 33 1077 


EEE 25, 198 30, 165 
536 31 150 





55, go 
121 





GOA 75 (DOOM 90. cr 
163. - 301 426 


Depsom LIC ies Lb0. 32 
40 aii 126 


33, 150 45, 110 50, 99 


105 


136 


122 





165, 30 


Psu. 
19 


295, 22 
45 





4 951 


275, 18 
154 





330, 15 450, 11 495, 10 
3 684 a2 





4957 | 


| 3, 1652 


2282 


4, 1239 6,826 7, 708 
309 2283 520 





4 957 


84, 59 
98 


LIS; 42 172s 236; 21 
63. 48 168 





4957 
4 969 


"2478, 2 


4 


3, 1656 


186 


B50, 9 825, 6 990, 5 


259 


12, 413 
1333 


8 
14, 354 
570 


94 


9475, 2 4950, 1 
2 6 





214236 
310 


42,118 59, 84 
1048 448 





3504, 14 
75 


413, 12 
3 


708, 7 
18 


1239) 4° 1652, 
16 8 





a I 13, 382 
|| 4967 “35 
4,1242 6,828 8, 621 
1076 187 161 





4 969 


| 36, 138 


597 


26, 191 
124 


9, 552 
1359 





Joa oye, 
24 
12, 414 
1376 


382, 13 ¢ 


15 
18, 276 
645 


4966, 1 
5 








24, 207 27, 184 
132 4] 





46, 108 54,92 69, 72 


193 


381 27 








| 4969 


Zoe 23 
488 


276, 18 
512 


414,12 552, 9 
64 49 


72, 6 
163 
621, 8 
16 


92, 54 
30 
828, 6 
8 


108, 46 
40 
1242, 4 
4 


138, 36 
80 
1656, 3 
7 


184, 27 207, 24 
lar 4 70 3 i 


2484, 2 4968, 1 
2 ia 





4973 
4.987 


4, 1243 
223 


3, 1662 
1136 


ll, 452 
628 
6, 831 
1137 





22, 226 44, 113 
533 127 


9, pp4 18, 277 
1615 





4993 
4.993 
4 993 


3, 1664 


2342 


| 39, 128 


627 
208, 24 
8 @ 





4, 1248 
158 
48, 104 
647 
J 2916 
4 





4999 


3, 1666 
2337 


6, 833 
2338 


x 8, 624 
2343 932 
52,96 64, 78 
268 Og 

384, 13 416, 12 
83 9 


7,714 14, 357 
227 577 


113, 44 
54 


226, 22 
10 


452, 11 
48 


1243, 4 
16 


2486, 2 4972, 1 
4 2 





211,18 
63 
12, 416 
554 
78, 64 
256 
624, 8 


. 
aed 


554, 9 
14 
13, 384 
492 
DOR Se 
62 
832, 6 
5) 


831, 6 
6 
1Or 342 
269 
104, 48 
64 
1248, 4 
i 


1662, 3 
8 


24, 208 
485 
128, 39 
66 
1664, 3 
10 





2493, 2 4986, 1 
4 2 
26, 192 32, 156 
736 112 
156, 32 192, 26 
16 12 
2496, 2 4992, 1 

6 5 








17, 294 
320 


21, 238 


160 


34, 147 
26 


42, 119 
704 


49, 102 51,98 
74 128 





4999 





98,951 
94 


102, 49 
501 


119, 42 147, 34 
5 783 


38, 21 
208 


294, 17 


996 


2) 


al 


307, Ta Taw 835, 6) 16663 Be 
ll 


36 6 


44, 





ROOTS (y) OF y~ = 





+1 (mod p) ; 


Lé = (p—-1)+¥]. 










































































































































































































































Env. Sy va, Sia Vi EG UAC Ye Sag Yh Gly Veecne ee ee 
“ y y y y y y y y y y 
499, 2 4998, 1 |41, 122 61,82 82,61 122, 41 a 2 5002 I 
4999's 3 | 5003 “ion 1b8 3287 fe 
4,1252 8,626 16,313 313,16 626,8 1252, 4 2504, 2 S08] I 
pot 530 0g eps ea nL 2 5011 “3104 
5 O11 ), 1002 6, 835 10, 501 15, 334 30, 167 167, 30 334, 15 <tr to 835,6 1002, 5 
273 2104 636 207 13866 24228 7 4 18 
1670, 3 2505, 2 Pale, I 10, 502 20, 251 251, 20 
5011/3 4 | prises * 80: 149 10g4) 6 
1004, 5 1255, 4 510 2 ove I |3, 1674 6,8 9.555) (1387 
Boa SELe hae 7 | 5028 9534 “gst "83398 
5 023 Dl TGS pt, O97 G2, o1s hols 55 93, 54 162, 37186, 27° 279, 18; Ons, a 
392 61 360 25 270 5 250 ts, oleh 213 
5 023 1674, 3. 2511, 2 oes sa 11, 458 22, 229 229,22 458, 11 2519, 2 
6 2 530 15 30 414 2 
5 051 5, 1010 10, 505 202 50, 101 101, 50 202, 25 505, 10.1010, 5 2525 
1020 106 100° 10 48 35 5 t 3 
5 059. 3, 1686 6,343 9,562 18, 281 281,18 562,9 843,6 1686, 3 2529, 2 
1912 ells 446 2219 35 15 5 3 4 
5 077 83,1692 4,1269 6,846 9,564 12, 423 18,282 27, 188 36, 147 47, 108 
1629 858 1630 360 1507 2402 382 87 321 
5 077 94,54 108, 47 141, 36 188, 27 282,18 423,12 564,9 846,6:° 1269, 4 
25 132 232 5 22 9 24 3 7 
2538, 2 5076, 1 }4, 124790, 1016" 6,625) 10, Goa) 204354 40,124 
5077) 4 9 | 5081) 5413 1647 1984 386 5829 93 
254, 20 508, 10 635, 8 ee 5 1270, 4 2540, 2 5080, 1 ian 2 ie I 
DAT URS Pee Pe ee oreei a apt Tut 9 3 | 5 087 © 5 
2549, 2 ae I 3, 4,1275 5, 1020 6, 850 10, 510 12, Se 15, 340 
5099 3 | B101) i614 ‘101° +2685 =. i6lh «= 4B; 
5101 17, 300 20, en 25, 204 30,170 34,150 50, 102 51, 100 60,85 68,75 75, 68 
| 366 46 191 330 198 70 626 123 54 17 
5 101 85,60 100, 51 102, 50 150, 34 170, 30 204, 25 255, 20 300,17 340,15 425, 12 
400 103 344 lid 20 205 144 18 28 5 
510, 10 850,6 1020, 5 1275, 4 1700, 3 2550, 2 5100, 1 oat [Oe moaect 
5 101|°', vee ABS ws 9 36 6 | S107) sry 313 
5 107 i 222 37,138 46, 111 oe 74 74,69 111,46 1388, 37°222, 93 851, 6 1170253 
263 34 27 66 25 3 5 6 8 
mane 2 5106, 1 5113 3,1704 4,1278 6,852 8,639 9,568 ‘12,426 18; 282 
2 71 2025 72 ADB 619 611 314 
7 213 36,142 71,72 72,71 142, 36 213, 24 284,18 426,12 568,9 639,8 
1021 153 12 127 8 3 35 2 14 275 






35 2 5118, ST 5147 * tale 


Roots (y) or y®©=+1 (mod p); [E= (p—1) +1}. 45 





| 852,6 1278, 4 1704, 3 2556, 2 


25 121 5 11 


463 





ar & ~ 8,644 14, 368 


227 952 925 256 















y ¥ y Y o 
as I 
| Em ae 8 6 
zs = 83,62 166, 31 2573, 2 5146, 1 
26 182 308 3 2 


16, 322 23, 224 28,184 32,161 46,112 56, 92 
119 74 16 461 . 178 4 











v2550 Liv, 46 161, 22) Led, 28 
aoe 2 50 | 81 


224, 23 322,16 368,14 644,8 736,7 1288,4 
57 225 7 15 3 14 








2576, 2 eee | 
7 








DABS, ig | 


41, 126 Tare 63, 82 . “55 
196 114 120 14 
738, 7 861,6 1722, 3 2583, 2 
3 2 7 11 





|47, 110 rey ae 110, 47 
10 


69 100 
31726 6, 863 565 6 1726, 3 
1497 1498 D 
Do, 1732 or 
| 5197 1878 1969 
558 2 oe I | 3, 1736 
i | 5209 | “1193 


21, 248 24, TF 28, 186 31, 168 
52 322 504 59 








6.801 7,738 9,574 14, 369 18,284 21, 246 
125 887 25 600 5 1229 
123, 42 126, 41 246, 21 287, 18 369,14 574, 9 

























128 24 27 8 9 a0 
ey ae oie LOP 587? Ll, 4701 22, 235 
| 5171)" 787 ~ 646 — 409 
a5 22 470, 11 SIT 10 1034, 5 2585, 2 5170, 1 
3 206 12 32 4 2 
2589, 2 one: I |4, 1297 1297, 4 2594, 2 
4 | 5189 5446 OB 4 
6, 866 12, 433 433,12 866,6 1299, 4 1732, 3 
1879 913 9 3 121 2 








4,1302 6,868 7,744 8,651 12; 434 14, 372 
20 dee 8 EOS 433 1642 496 35 
42,124 56,93 62,84 84,62 93,56 124, 42 
48 Wi 193 160 144 65 





168, 31 186, 28 217, 24 248, 21 
681 12 2 79 








5 227 





1736, 3 2604, 2 5208 : 
gg60 A) 5 | 5 227 | 


372,14 434,12 651,8 744,7 868,6 1302,4 






10 27 9 11 125 3 
pelea pio los AO2) 26, 201 30, 134 .01,.75 
451 452 25 5 191 168 





78,67 134, 39 or 26 402, 13 
108 88 112 132 





523, 10. 1046, 5 2615, 2 


10, 523 
5231) o131° 32—Ss«168 2 


5 233 
5 233 
5 237 
5 237 








12, 436 16, 327 24,218 48, 109 
323 77 124 344 


1808, 4 1744, 3 2616, 2 oe I 
5 





50 








261; 2 
hie ues ay 2 52 6, a || 5231 ° 1p4p 
abe I | 3, he 4, =i O25 7 2a0c, or 
| 5 233 2953 332 oa 
vai 48 218, 2A an 16 436,12 654,8 872 
49 7 6 3 + og. 
5 237. 4,1309 17,748 11, 476 14, 374 17, 308 
| 369 1500 58 361 533 











Bais 28, 187 34,154 ‘“ 119 
425 19 135 147 


| 308, 17 374,14 476, 11 748, 7 


854 4 755 2 


68,77. 77,68 119, 44 154, 34 187, 28 238, 22 
103 10 360 267 16 433 














1309, 4 2618, 2 mee I |4, 1315 9, 1052 
36 6 || 5261 * 837° 1074 





46 





5261 1 5 526 20, 263 263, 20 526, 10 1052, © 1315, 4 ae 2 Beet I 


Roots (y) oF y*=+1 (mod p); [é= (nal) 


cA ov E,v Ear char CONY Cee ras 
y y y y y y y y 








132° 36 6 i oer || 527 ‘g44 

































































8,659 659,8 1318, 4 2636, 2 sees a1 | 4, - 13, “3 14, 377 26, 203 
ABA ee 2 | 5279 2176 67 287 140 
5 279 20) 1327 08,'O1 SOLS MIB leo 508 26 377, 14 106, 13 754,47 2639, 2 5278-1 
82 488 48 267 11 2 193 19 3 7 
5 281 3, 1760 4, 1320 5, 1056 6,880 8, 660 10, 528 11, 480°12, 440 15,353 169330 
1403 1673 952 1404 940 1115 25 1153 853 677 
5 281 20,264 22, 240 24, 220 30, 176 32, 165 33, 160 40, 132 44, 120 48, 110 55, 96 
1144 5 OF 437 329 229 12] i 12 12 
5 981 60, 88 66,80 80,66 88,60 96,55 110, 48 120, 44 132, 40 160, 33° 165,30 
392 226 iB 86 227 60 67 108 168 88 
5 281 176, 30 220, 24 240, 22 264, 20 330, 16 352, 15 440,12 480, 11 528,10 
282 492 384 22 81 1091 27 417 32 
oe 6 1056, 5 1320, 4 1760, 3 2640, 2 5280, 1 |4,1324 8, 662 
5 281 2e7o-tB I 318 ease Te eee sid ay 
at 16 662,8 1324, 4 2648, 2 ee I 11,482 22, 241 241, 22 
5297 4 2 81 9 | 5 303. 456 1007 72 
2651, 2 ae I |4, 1324 iT 2654, 2 3305, I [Dea 794 
BSS) toch oe || 5309 Ariane” ets ‘ | 5323. a 
887, 6 174 g 2001 e-pa22ra 4, age3 on 172 43,124 62,86 .86, 62 
5323 4 9 ty eee ‘|| 5233) og8h) ieee Rigi. 70. Ean 
| 12 2, 3 2 2 
5 333 124, 43 172,31 1333, 4° 2666, 2 pte ‘|| a 1782 6;,'Sor Giso4 1 Uan86 


105 611 10 + 479 480 +530 141 






























































5 347. 18, 297 22, 243 27, 198 33, 162 54,99 66,81 81, 66 oy 54 162933108 og 
808 512 627 60 533 8 810 95 2 
5 347 243, 22 297,18 486,11 594, 9 891, 6 1782, 3 2673, 2 5, I | 5, 1070 
63 27 372 210 54 27 6 112 
5 351 10, 535 25, 214 50, 107 107, 50 214, 25 535, ro 1070, 5 561 2 5350, I 
2385 nye 438 40 176 3 107 2 1] 
5 381 |4,1345 5, 1076 10, 538 20, 269 269, 20 538, 10 1076, 5 1345, 4 2690, 2 5380, 1 
LIBOS 23804. 77h. 824 16 4 2 6 5 3 
ae 2 eae I |4, 1348 8, 6 16, 337,16 674,8 1348, 4 2696, 2 
5 387 | 5303 "Gés 96k 8 4 of iM 
sam 2,1 hee 2 Bee I Op gor 917,218 S49 2orb eros 
5 393 | 5 399 | 407 ius Geis os, eee 
5 407 a 102 102, 53 a 51 1 34 318,17 901,6 1802, 3 2703, 2 5406, 4 
158 33 125 25 5 8 10 2 3 
5 413 3, 1804 4, 1353 6,902 11,492 12,451 22, 246 33, 164 41, 132 44,123 66, 82 


12 24 429 12 25 516 35 ey 48 «61 509 vol) 





Roots (y) OF y¥*~=-+1 (modp); [€= 


(p—1)+y7]. 





























































































































; 123, 44 132, 41 164, 33 246, 22 451, 12 492,11 902,6 1353, 4 1804, 3 
85 172 552 186 218 i 4ll 4 3 2 
2706, 2 ar ay 2708, 2 5416, 1 
Ueey | S10 re ati Se ea eae omar 
5 419 ero, On OO%m Vist) 74m 9. “5cs 4as7T icon 21; 258 42,129 43,126 63, 86 
127 128 64 350 8 449 ‘4 \ 5 E20} 181 
126) 43) 129/42 258/27 301, 18 387,14) 602,9 774, 7 903,6 1806, 3 
175 180 _114 14 21 90 12 45 7 
5 419 2709, 2 ae I 30, 181 181, 30 
5 1533) 2039 ) 1534 1502 178 902 13 
362,15 is Ton J05,.0m LOSG, se 1810826 OT LO. 2 Pa I |3, 1812 4, 1359 
ee Taal 243 2 6437) 5571 630 
5 437 Gnooomi, Oo4 12453) 18302136); 158 1d1,36) 302 mo 453,12 604,9 906, 6 
2272 D2 799 141 320 439 64 16 8 4 
1359,4 1812,.2 2718, 2 see I Ads 165340 
5237 |) 13 7 ean | 5441) "452 1685 896 977 968 
5 444 Wiaieeoe 20) 27 26 bay 170 zs 160 40,136 64,85 68,80 80,68 85,64 136, 4o 
190 893 AT 244 263 (ih 56 159 70 16 
5 441 | 100, 34 170, 32 272, 20 320, 17 340, 16 B44, 10 G80, 8 1088, 5 1360, 4 2720, 2 
1R) 387 + 187 139 2 20 11 D 2 
Dae I dg, 1814) 6,907) 907,65 1814,/3 2721,.2 oe I | 3, 1816 
5 441 "| 5443 2588 3589 10 7 4 5 449) 1474 
SoS ae 6,908 8,681 12,454 24,227 227, 24 404, 12 FL See G0SIG= L362) 4 
| 635 1475 78 603 543 16 + 5 2 5) 
5 449. 1816, 3 2724, 2 Bart I \5, 1094 10, 547 547, 10 1094, 5 2735, 2 5470, 1 
343 6 905 2 11 : 7 
4, 1369 37, 148 “- FAAS Ay 1369) 4) 2738)-2 547651 Poe 6268/6, OF 2 
eu” sie 2 1238 50h 6 4 se || 28!) 9709 13704 
5 479 |11, 498 22, 249 33,166 66,83 83,66 166, 33 249, 22 498, 11 “es 64: 132653 
79 (a 144 12 14 94 33 411 5 6 
2739, 2 ora I 2741, 2 ete I (Amr27s, Deu too LOSccG. Li xo 
5479 71% || 5483 775 Hl 5501 | “1925 > 550° Tons 
BBOL 20,275 22, 250 25, 220 44, 125 a Tiof OD; 1007 100) 55) 110; 50, 125, 44, 2 van 25 
40) 215 3 362 173 266 120 36 360 
Bo irae 2b s20P 500K 1 550,70! 1100/5 1375, 4 2750, 2 Spe: vy | | 3, 1834 
ements isl 8h) 8sk ig 4 oH) Spe 
5 503 Gipige t, 7000 14, 292) 21262 42,131 131,42 262, 21 555 £4, (8627 ae 6 
a 230) 1723 978 1545 275 30 125 25 5 2 
2 2 Slew ae O28 SOee So, 6 
5 503 Dae 3 ee 2 5502, a ate 2 BbO6 I > "| 5619 |°'3, ff ne ee 











48 


P 


5 519 





enw 
Y 


178; 3% 
85 


Roots (y) OF y° 


chy coy cn é% » 
y y y y 





2759, 2 eae I 
; | 5 521 





340 





5 521 


12, 460 
613 


60, 92 
521) he 


= +1 (mod p); 


o4 4 
Y 





765 


[é = (p—1) +]. 


fu VS ee 

J Y Y 
6,920 8, 690 
34] 2067 


10, 552 
221 





15, 368 ie ae 20, 276 23, 240 $ 


751 1518 2086 109 
69,80 80,69 92,60 115, 48 


245 393 172 81 


24, 230 
510 
120, 46 
204 


40, 138 46, 120 48, 115 
139 392 655 
184, 30 230, 24 240, 23 
20 9 47 








5 521 


“ieh 20 


5 521 | 60 2 


345, 16 368,15 460, 12 552, 
10 244 3 32 


IO 


690, 8 
16 


1104, 5 1380, 4 
4 


© 
a 


1840, 3 
7 





oo el 5 627|° 1842 6,921 





5 527 | 
5 581 pe 
5 B57 | 
5 563 


1842, 3 
3 





876 877 
S78 2 a I 
9 | 5 931) 4811 








19,,.70 
36 


4, 1389 
2478 
| 3, 1854 
711 


158, 35 598, 14 553, 10 790, 7 
6 3 20 2 
12, 463 463, 12 926, 6 
829 27 10 
9,618 18, 309 27, 206 
11138 1004 66 


6, 926 
1828 


6, 927 
712 





5 563 


927, 6 
| 


1854, 3 2781, 2 5562 
8 





5 569. 





16, 348 
770 


24, 232 29,192 32 
483 62 


,174 48, 116 
1399 50 


3, 
ot || ORO8) aus 


es 
944 





713 
1106, 5 
11 
1389, 4 
3 


54, 103 
236 


18, 307 307,18 614,9 921,6 
21 27 8 
14, 395 35, 158 70, 79 
483 470 230 

oe I 3, 1852 
5 | 5 557) "1397 
ate 2 5556, 1 
4 2 
206, 27 309,18 618, 9 
101 343 20 











1856 


58, 96 
256 


6,928 8,696 12, 464 
2243 =1010 609 





87, 64 96,58 116, 48 
24] 5 66 16 





5 569 
5 569 aa 


174, 32 
126 
5568, pal 


| 5 573 


192, 29 232, 
51 4 

at 3680 (21906 
9017 ~=—-159 


24 348, 16 464, 12 
49 2 

14, 398 
701 





696, 8 
7 


28, 199 
680 





1392, 4 1856, 3 2784, 2 
10 236 169 
SOS) La (OGHi 19a 
96 a 7 





5 573 


Ti88 2 
4 


4, 1395 


1437 


5572, 1 
2 2458 


5 581 3, 1860 


D, L116 
53 


9,020 plDiee 5S 
1494 1053 


12, 465 
627 





5 581 
5 581 





15, 372 
825 
93, 60 
1438 


5 681| ° 7} ae 


5 591 





5 639 | ae 2 


iz 430 
208 


31, 180 


18, 310 miei 30, 186 
46 16 


224 257 





36, 155 
993 





ee 45 155, 36 180, 31 
15 280 
me 1116, 5 1395, 4 
27 458 9 


186, 30 
156 
1860, 3 
216 








26, 215 43,130 65, 86 
1287 105 70 


86, 65 
157 





2795, 2 
2 


6, 937 
2014 
4, 1410 
1429 





5590, 1 
| 5 623 | 95013 


asa | 














2044 


219, 20 
376 
2790, 2 
3 


130, 43 
BD 


90, 62 
266 
558, to 
243 


10, 559 
137 


60,93 62, go 
255 4 
310, 18 372, 15 465, 12 
7 5D 


388 
D, 1118 
| 5591 | tt 


56 26 430, 13 559, 10 
BA 440 3 





ney I 


1118, 5 
38 





937, 6 
8 


Deo 
733 





9) 


pal 


ee 9811, 2 ee || 


6,940 8,705 10,564 12, 470 


3045 | 583 2909 267 


15, 376 
631 


Roots (y) OF y* = +1 (mod p); 


Gv (ha 
y gy 
20, 282 


456 526 39 





188, 30 
ees «: 


1880, 3 
7 


235, 24 
100 


282, 20 376, 15 
4 116 


Vv 


oe; 
Y 


f,¥ 
y 


[é= 


(p—1)+yv]. 


f,¥ 
y 


Ch a 
y 





24, 235 30,188 40, 141 


398 


47, 120 
59 


60,94 94,60 12 
45 38 





470, 12 
10 








%) 
2820, 2 aD | 5 647 


| 3, 1882 
853 





5, 1130 
246 


10, 565 
804 


= =F 50, 113 
408 93 


113, 50 
v9 


564, 10 
2 

6, 941 
854 


705, 8 940, 6 
81 12 214 
941, 6 1882, 3 2823, 2 
8 (a 


1128, « 





226, 25 565, 10 1130, 5 2¢ 


120 


44 32 3 





3, 1884 
740 


0.9429 916202 | 
741 289 


2, 471 
2063 


4, 1413 
310 





628, 9 
8 


18, 314 36,157 157, 36 314, 18 
iy; 383 f/ 





942, 6 
4 


1413, 4 1884, 3 
9 D 


2826, 2 


4, 1414 


pe I 
1670 








14, 404 
1071 


28, 202 
228 


56, 101 101, 56 202, 
345 72 





| 5656, 1 


3 


| 5 659 








1464 1465 124 





138, 41 


oe 


246,23 943,6 1886, 3 2829, 2 
4() 9 3 





we. ra 10773") 8084 
128 ll 42 
41,138 46, 123 69, 82 
260 50 236 














13, 436 


5058, 1 
I 6669/1546" sit 





, 109 
ier 


109; 52) 218,26 436, 13 
16 4 9 6 








F947, 6 
6 


26, 218 
1a 





a 7 5668 7 r3, 1894 
5 | 5 683 “1110 





9 
ae 3 my 2 5682 eal 5 689 


6, 947 
jap 





3, 1896 4, 1422 6, saan Sarr 
2419 2124 2420 1340 


J, 6.32 
155 





12, 474 


789 


18, 316 24, 237 36,158 72,709 
529 70 23 528 





632, 9 
307 





79, 72 158, 36 237, 24 316, 18 
G31 29 8 10 





711,8 948,6 1422, 4 1896, 3 
2 6 9 i 





2844, 2 ae I 4, 1423 
é |} 5693 “1133 


474, 12 
36 


1423, 4 
6 





2846, 2 
4 





5692 al 





5 701 ce 





5D, 1140 
326 


6, ae 10, 570 12, 475 
"6 9043 370 


15, 380 
702 





5737. 





19, 300 
122 


re 25, 228 30-755 38, 150 
88 303 1811 278 





95, 60 
60 
570, 10 
108 


ie 7 sapie 5o. 150; 38 190, 30: 2 
281 79 132 


50, 114 
93 


57, 100 60,95 75, 76 


168 260 33 


76, 75 
40 





228, 25 
315 


285, 20 300, 19 380, 15 
48 204 90 


475, 12 
ia 








a0 140, § 1425, 4 1900, 3 
5 32 3 7 


2850, 2 
4 


5700, 1 |5, 1142 
9 [| 5712. 998 


LOS zit 
3421 











Sy a 
2 

3, 1912 

2469 

1434, 4 
7 


1142, 5 2855, 2 5710, i 
one || 577 * 


4, 1429 
2416 


1429, 4 2858, 2 5716, 1 
6 4 2 





4,1434 6,956 8, a 12, 478 
1126 2470 395 1235 





24, 239 
35 


ae 24 478,12 717, 8 
9 49 





1912, 3 2868, 2 5736, j 
ne ea | 5 741 





H 


4, 1435 
2378 


a 
558 


7,820 10,574 
201 3138 


956, 6 
o 


14, 410 
132 


50 


RooTs (y) OF y* = +1 (mod p) ; 


[o> Gel). 





if 


y 


y 





5 741 
5 741 


20, 287 
393 
410, 14 
35 


28, 205 : 


105 


g 


a 


gy 


Y 


ey ey eae ae ar é,v fy Cr eay eye aa 
y Y 


v 





41,140 70, 82 
221 101 





574, 10 
30 


1148, 5 1435, 4 
11 5 


82, 70 
112 


140, 41 164, 35 205, 28 


84 


504 


24 





2870, 2 
4 


5740, 1 
2 








3, 1914 
200 





5 743 


9, 638 
469 


Ll see 
501 


22, 261 29, 198 
180 159 


33, 174 
162 


58,99 66,87 87, 66 


283 


302 


343 








5 743, 


174, 33 


a 


198, 26) 4 


732 


O19, 1B 4D22 rT 
512 3 





638, 9 
40 


957,6 1914, 3 2871, 2 
8 2 


5 





5 749 


3, 1916 
330 


4,1437 6, 


806 


- 12,479 479, 12 


1526 15 


958, 6 
20) 


1437, 4 
3 


1916, 3 
6 


2874, 2 
4 


5748, 1 


= 





5 779 


3, 1926 
2851 


6, 963 
2852 


1B, 321020 2rd 
168 161 





5779 | 


963, 6 
5 


1926, 3 
8 





5 783 


118, 49 
60 


413, 14 
12 


54, 107 
1081 


107, 54 
96 





ey I | 5 783 | 


7, 826 
999 


14, 413 
647 


214, 27 
200 


321, 18 
14 





49,118 
318 


59, 93 
550 


642, 9 | 
18 
98, 59 
49 





2801 2 ie pit 


y 








5791 


15, 386 
1272 


30, 193 
53 


386, 15 59 10 
243 32 


| 5701” 


3, 1930 
1572 


5, 1158 
576 


6, 965 
1573 


10, 579 
24 





965, 6 
8 


1158, 5 
409 


1930, 3 
3 


2895, 2 
9 


5790, 1 
6 





| 


5 801 


4, 1450 
1145 


5, 1160 
3280 


8,725 10, 580 20, 290 25, 232 


1011 


214 1181 


392 


29, 200 
674 


40, 145 
473 


50, 116 
289 


58, 100 
sb hs 





5 801. 


100, 58 
17 


116, 50 
41 


145, 40 
72 


200, 29 232, 25 
6 131 





5 801 


2900, 2 
2 


5800, 1 
3 





| 5 807 


2903, 2 5806, a 





5 821 


3, 1940 
2148 


4, 1455 
1242 


290, 20 
88 


580, 10 
21 


725, 8 
16 


1160, 5 
243 


1450, 4 
4 





| 5813 * 


4, 1453 
796 


1453, 4 
6 


2906, 2 
4 


5812, 1 
9 





D, 1164 ia 10, a5 12, 485 


133 


2149 1313 


1798 


15, 388 
455 


20, 291 
866 


30, 194 
588 





5 821. 


9D GhOG 
16 


194, 30 
+ 


291, 20 388, 15 485, 12 582, 10 


243 





5 821 


2910, 2 
5 


son I 





2 22 


63 


970, 6 
7 





1164, 5 
210 


1455, 4 
3 








1350 =1351 





971, 6 
6 


1942, 3 
5 


2913, 2 
4 


60, 97 
162 
1940, 3 
ik 





5826, 1 
) 





5 839 


3, 1946 
1854 





6, 7 1,834 14, 417 21, 278 42, 139 


1855 


43 


60 3D9 


299 


139, 42 
125 


278, 21 
244 


417, 14 
D 


834, 7 
95 





5 839 


973, 6 
8 





5 843 


5842, a 
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56 
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2189 
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97,70 194,35 485, 14 879, 10 
128 697 272 2 








6 791 


6 793 


———__—- 


6 803 
6 823 
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2 
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90 


532, T2088) vill 20a 
258 128 16 


3458, 2 
4 


6916, 1 
2 
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3474, 2 


6948, 
av i” (16.960) e 
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130, 55 
379 
7150, 7 | 


143, 50 


371 





10 


‘275, 26 286, 25 


718 


3295, 22 
2 


550, 13 
223 











715, 10 1480, 5 3575, 2 
215 5 329 3 








2880 


3, 2386 6, 1193 


2881 


Nes 9 





3579, 2 to I 3b, 202 
9 | TAIT) 3038 











4,1794 6, 1196 8,897 12,598 1 


1965 


2039 


976 


96 


Tee 
- 368 


23, 312 
158 





24, 299 26, ier 39, 184 46, 156 
395 939 71 178 






+e 


Roots (y) oF y¥=+1 (mod p); [é= 


(p—1l)+y]. 





7177 


52, 138 
361 


Y 


78, 92 
121 


69, 104 
Dpal 


VATE he! 
132 








Cant 
7 187 


shige 4 
374 

| 3593, 2 

3 


552, 


240 3 


7 


V 


é 


u 





104, 69 138, 52 
19 939 


156, 46 184, 39 a he 299, 24 
11 


452 


9 





Peujuser2. Gul, 6 LQ, oO hige 4 


8 t 





7186, 1 
2 





967 





29, 248 
2324 17 


2392, 3 Bile: 2 ns 0 | 
5 





d1; 233 5S 3 124 62 or 116, 62 


849 175 


435 


480 





7193 
7 207 
7211 


7 213 


124, 58 
26 
1201, 6 
8 


(beadsk: 
847 
3, 2404 
2602 


232, 31 248, 29 
159 46 


899, 8 
16 


1798, 4 3596, 2 
4 2 





9402, 3 3603, 2 
5 ) 


al 


103, 70 206, 35 
36 6 


6, 1202 


2603 


4, 1803 
1999 


7206, 1 |5, 1442 
ye | tain Oe 


tI92 we 





3, 2402 
1838 


6, 1201 


1839 








#1030 10,927 14, 571é' 35:'206 


263 3910 


1508 


929 





516,14 (21 to 1030, 7 
30 11 10 


12, 601 
825 


1442, s 


3605, 2 
32 3 


7210, 1 
9 


ad 





601, 12 1202, 6 
9 3 


1803, 4 2404, 3 
10 2 


3606, 2 
25 


(Pra 


5 
eat I 





7 219 
7 229 
7 237 


3, 2406 
2725 
4, 1807 
Can 
3, 2412 
1830 





9, 802 
17638 
26, 278 
980 
6, 1206 
1831 


Garza 
2726 
13, 556 
320 
4, 1809 
2502 


18, 401 
584 
92, 139 
142 
9, 804 
1542 


401,18 802, 9 
22 15 
139, 52 278, 26 
120 121 


1203, 6 2406, 3 
5 3 


aay 2 





556, 13 


1807, 4 
ll 6 


WE 
4 








12, 603 18, 402 
141 570 





7 237 
T 237 


108, 67 
20 


134, 54 
310 


201, 36 
100 


208,27 
112 


402, 18 603, 12 
10 23 


27, 268 
674 
804, 9 
63 


36, 201 
312 
1206, 6 
14 


D4, 134 
4.00 


67, 108 
327 





1809, 4 
a 


2412, 3 
6 








3618, 2 
4 


ree I | 7 243 | 


3, 2414 
3426 


6, 1207 17, 426 
3427 82 


34, 213 
30 


D1, 142 
1196 


th, 102 
207 


102, 71 
432 





T 243 
7 253 
7 253 


| 142, 51 
98 
4, 1813 
2211 


213, 34 426, 17 
33 


a 


1207, 6 
6 


2414, 3 3621, 2 
AanD + 


aan 2,1 





| 7247 


3623, 2 
”) 


aol 


7246, 1 
5 





Titodo 1 4ie7 § 
2390 961 


28, 259 
31 


37,196 49, 148 
100 87 


7a, 98 98, 74 
1k ha are Ta 


148, 49 
69 


196, 37 
296 





259, 28 
112 


518, 14 1036, 7 
15 88 


1813, 4 
7 


3626, 2 cam 
4 


| 7 283 


Booz 
1687 


| 


22, 331 
538 


ddl, 22 
a 





7 283 


662, 
1b 


1 3641, 2 7282 
3 





7 297 


19, 384 
299 


736 298 


y? || 7297|” 
24, 304 32, 8 38, 192 48,152 57,128 64, 114 


39 


3, 2432 4, ii 
3535 3553 


OATer16 
3536 


O12 
2067 


12, 608 
1718 


‘16, 456 


1240 








8 778 


76, 96 


27. 76 


96, 76 
9g 


114, 64 
352 





7 297 


128, 57 
131 


152, 48 192, 38 
34 3 


140 








7 297 


1824, 4 
4 


9) 


al 


2432, 3 3648, 2 
7 


wey I 


| 7307 


228, 32 304, 24 384, 19 456, 16 


216 134 


608, 12 


36 64 


912, 8 
G 


1216, 6 
8 





13, 562 
196 


26, 281 
14 


281, 26 
30 


562, 13 
18 


3653, 2 
* 








T 307 





| 7306, 1 
2" 


| 7309 3243 


2717 


| 3, 2436 4, oe Ga sg ft, Toss 9312 Bl) 


3417 119 


609 


276 1158 


14, 522 
457 


18, 406 
45 


fyy 





7 309 | 21, 348 


525 


ROOTS (y) OF y= = +1 (mod p) ; 


(é= (—1) +7). 


> V ce ay yt SP Oay, 3 
Y ul Y a) uy y, 7 





28, 261 
ios 


42,174 58,126 63,116 84,87 87,84 116, 63 
891 69 240 294 644 512 





7 309 


| 126, 58 
239 


174, 42 
64 


261, 28 348, 21 406, 18 522,14 609,12 812,9 
26 16 8 125 4 12 18 





7 309 | 


1044, 7 


a 


1218, 6 
5 











5, 1464 


2436, 3 3654, 2 Oe I 
3 || 7321: 308 18T ~—«'1199 








7321 ° 1220 


309 


8,915 
11 


14 
15, 488 50 ae 24, 305 30, 244 40, 183 


12, 610 OO =12% 
10] 1341 28 293 109 


770 





7 321 


61, 120 


15 


120, 61 
70 


663 
183, 40 244, 30 305, 24 366, 20 488, 15 610, 12 


12 32 16 243 DDD -. 


7132, 10 
40 





7 321 


915, 8 
9 


12 aes 6 





109733 
458 





1830, 4 2440, 3 3660, 2 7320, 7 7 88t| 3 





7 331 


199,110 
5 


ae 5 
10 


3 255 6 
4, ae Opies? Dee 


7330, 1 | 3, 2444 13, 564 
D || 7333 2909 3063 672 27 





7 333 


26, 282 
1774 


39, 188 
43 





| 3062 
52,141 78,94 94, 78 141, 52 aera! 188, 39 282, 26 
49 224 327 Zs 





7 333 


564, 13 
696 


611, 12 
10 


949 581 40 
1833, 4 2444, 3 3666, 2 7332 fad Ms rs 11, 668 


144 2 12 24 








7 349 


22, 334 
370 


44,167 
743 


334, 22 668, 11 1837, 4 50TH 2 1348, 1 7 351 3, 2450 
120 48 11 4 2 148 








7351 





5, 1470 
1t9 


6, 1225 
149 


25, 294 30, 245 35, 210 


10, 735 14, 525 15, 490 21, 350 
541 1090 te, 350 


326 793 Ty, 





7351 


42,175 
1070 


49, 150 
92 





7 351 


210, 35 
381 


245, 30 
121 


ep 
220 


70, 105 75,98 98,75 105, 70 
58 128 205 32 
350, 21 490,15 525,14 735, 10 
126 11 2 882 


147, 50 150, 49 175, a2 
372 4] 8. 





1050, 7 1225, 6 1470, 5 
63 4) 425 










7 351 


2450, 3 
3 


3675, 2 
5 


7900, I 


|| 7369 *,245° 


6, 1228 
607 2560 


4, 1842 Cos E 


1171 


12, 614 24, 307 


| 9559 939 1423 








7 369 
4, 1848 


7 393 


307, 24 
9 


2361 


614, r2 


a0 8 
100 
7, 1056 
1711 


1228, 6 1842, 4 
2 10 
S024 pel. O72 
499 2203 


2456, 3 3684, 2 
1] 5 
12,616 14, 528 
2473 107 


pie I 3, 2464 
| TeSOsN eae 


16, ‘a; 21, 352 22, 336 
1398 1106 2084 














7 393 
7 393 


24, 308 28 


306 
84, 88 
272 





7 393 
7 393 





264, 28 


° 
al 


1232, 6 


P1 


308, 24 
) 
1848, 4 
12 


32, 231 
219 
96, 77 
31 


336, 22 
600 


20 


33, 224 42, 176 


2464, 3 ee ari oue, 5 tf rata |* 2470 


DD, 328007 Toa ou 
122 16 576 
176, 42 224, 33,231], 32 
201 180 52 
672, 11 924,8 1056, 4 
35 6 281 
D, 1482)-6, 1235) 10; 7aTt 
1359 395 1167 


44,168 48, 154 
64 730 
154, 48 
24 
528, 14 616, 12 
378 3 


153 
112, 66 132, 56 
143 4 


302, 21 462, 16 
239 36 











168, 44 
48 








394 








ROOTS 


(y) oF y¥=+1 (mod p); [f= (p—1)+]. 65 









































































































































































































































“ Boy Te Se G3 ie CS ES ul et ar a i Oe See SS A 
y y ¥ g Y y Y y Y i 
7411 13, 570 15, 494 19, 390 26, 285 30. 247 38,195 39, 190 57, 130 65,114 78, 95 
176 1483 So 188 154 90 38 325 96 84 
7411 99,70 114658130, 57 190,39 195, 38° 247, 20 285, 26 390, 19 494,15 570) 13 
260 1007867 461 120 144 407 _ 422 12 72 
741, 10 1235, 6 1482, 5 me 200 10D. 2 ey I 4,1854 6, 1236 
7411) i 5 39 4 | CME HS Be ee 
7417 Soo 70 0.6240 12618 13 24, 309 36, a 72, 103 103, 72 206, 36 309, 24 
739 Zit T2435 2652) ee 31 569 666 12 596 150 
7417 412,18 618, 12 824,9 927,8 1236,6 1854, 4 2472, 3 3708, 2 7416, 1 
255 21 220 7 8 3 10 2 5 
451858 8,929 929,8 1858, 4 3716, 2 es oat | 15, 1490 10, 745 25, 298 
7433 oss 146 4 9 7451 | 509] 1456 B65 
50, 149 149, 50 298, 25 745, 10 1490, 5 se 2 ey I | 
oun eum en Pedr yh) eas)? Sf C850 o75 | 297 
16, 466 32, 233 233, 32 466,16 932,8 1864, 4 iE 2 fone I 
Veet) 1068 508 = b6SCiC (tC tC 2 1 459 | “298 
7 459 Peas ei O7o0 22270000, 220700, 1129115. 66 226733 595, 22 678, 11 1243, 6 
229 357 388 126 242 96 223 5 176 20 
2486, 3 3729, 2 7458, 1 3, 2492 4, 1869 6, 1246 7, 1068 12, 623 14, 534 
Ue cL ae a ae | 7477 | 3168 G52" 34697161754 BT 
7477 21, 356 28, 267 42,178 84,89 89,84 178, 42 267, 28 356, 21 534, 14 
724 1466 1440 74 144 12 264 42 22 
1068, 7 1246,6 1869, 4 2492, 3 3738, 2 7476, 1 5, 1496 8, 935 
147) 50° 25 5 4 a |f 7481) i408 1970 348 
7 481 10, 748 11, 680 17, 440 20, 374 22, 340 34, 220 40,187 44,170 55, 136 68, 110 
See eno Lo 201 766 DSS TEE 368 842 168 
7 481 85,88 88,85 110,68 136,55 170, 44 187, 40 220, 34 340, 22 374, 20 440, 17 
34 243 81 39 180 238 9 362 32 3 
680, 11 748, 10 935,8 1496, 5 1870, 4 3740, 2 ae I | 19)'304) 385067 
ogg) 10). 4. 298. 2 5 | 7487 | 634833 
197, 38 394, 19 3743, 2 ses? I 8, 936 
TART ga 3 | 7489 "18? “i591 2468773 
7 489 12,624) 13,576 16,468.18; ng 24, 312 26, 288 32, 234 36, 208 39, 192 
761 841 971 1613 1731 29 196 703 117 
7 489 520744645117 72) 104 78,96 .96,78 104,72 117,64 144, 52 156, 48 
; 130 14 180 64 12 50 16 AT 8 
7 4g9 | 208, 36 234, 32 288, 26 312, 24 416, 18 468, 16 576, 13 624, 12 832, 9 
18 4 15 278 30 2 876 125 924 
7 489 1248, 6 1872, 4 2496, 3 3744, 2 ie I 23, 326 46, 163 163, 46 
27 5 190 3 331 211 192 480 





66 ROOTS (y) OF y® = +1 (mod p)s [€=(p—-1)+]. 





9 Ean ’ 
y y y y y y y y y y 


f.¥ 











OD 1251s Oy 8341S Alves epee ag 
ae 187 904 240 162 


2,3 M8 2 a: Fie 7517 


| 4, 882 8, 941 


7499 | °° 2 7498, 5) 





606 
278, 27 mie 18 834,9 1251,6 2 
27 9 3 24 





7 507 

















reir ah Pigs ll bee yee 3 





7529 |°7°5 
7537, 


= 7 59 | 4,188 





3764, 2 7528, 3 ' | 7587 


292 





3, 2512 
1962 


4, ai 6, 1256 8, 942 
1049 1963 1771 


12, 628 
537 





ET iBT 314, 24 471, 16 


13g 108 16 


628, 12 942,8 1256, 6 
81 4 9 2 


1884, 4 
3 





7637 |, 


7536, Wl 7541 A 





4, 1885 5, 1508 


10, 754 13, 580 20, 377 
3091 166 501 755 


26, 290 
389 





7 541 


555 65, 116 116, 65 
Soo sa0e 48 


130, 58 145, 52 260, 29 290, 26 
£05 S110. dee eat aO 


377, 20 
30 





7 541 
7 547 
7 549 
7549, 


1508, 5 1885, 4 3770, 2 
11 5 4 





ia 





995 1664 





77,98 98,77 154, 49 
198° 949 “176 


14, 539 
232 





343, 22 539, 14 686, 11 1078, 7 
432 12 28 15 


Ohlone 
3 


Ba 





3, 2516 4, 1887 6, 1258 
528 2931 529 


12, 629 17, 444 34, 222 37, 204 
23 620 599 318 


51, 148 
135 





102, 74 111, 68 148, 51 
921 168 62 





7 549 
7 561 


3774, 2 ie I 
3 


7, 1080 
2668 


8, sep 9, 840 
715 315 


204, 37 


222,34 444,17 629, 12 


774 605 112 12 


1258. 6 
11 





| 7 559, 





3779, 2 
2 





ae I 
| 7561 | ° 252 


4. 1890 
2923 





10S 756012 
1626 


55 14, 540 15, 504 
1355 2270 301 


18, 420 
24 





7 561 
7 561 


24, 315 27, 280 28, 270 


1017 86 1155 


30, 252 


35, 216 36, 210 40, 189 


131 121 173 364 


42, 180 
60 





56, 135 60,126 63, 120 
164 439 255 


70, 108 


72, 105 84,90 90, 84 
ih: 994 550 400 


105, 72 
336 





7 561 


126, 60 135, 56 140, 54 
150 44 72 





7 561 


280, 27 315, 24 360, 21 
65 81 281 


168, 45 180, 42 189, 40 210, 36 
78 20 215 729 


216, 35 
584 








378, 20 420, 18 504, 15 540, 14 
49 27 739 70 


630, 12 


840, 9 
7 287 





7 561 


945, 8 1080, 7 1260, 6 
6 229 


1512, 5 1890, 4 2520, 3 3780, 2 
149 4 342 2 





7 573 
7 577 





4, 1893 6, 1262 ENCE 
3743 2058 1353 


631, 12 1262, 6 1893, 4 2524, 3 
3 35 1] 8 


on I 


| 7573 °1,2524 


2057 





aes 2 
4 


1512)4 
2 





4,1894 8,947 947, 8 
1540 1271 4 


3788, 2 7576, 1 


1894, 4 
yf Ng? 7588 


17, 446 
214 


34, 223 223, 34 
1078 225 


+ 





roots (y) oF yf = +1 (mod p) ; 


Say 
y 








Recover | 


(ot, 2 Ue I 


: | 7.589 








7589 | 1047 


1897, 4 #180 2 back? I 
6 4 








15, 506 
290 
11D 66" 1 
365 


7 591 
7 591 








| 7591. 


Lé = (p—- 





3970 1658 1430 


» 542 ; 


1)+y}. 








271, 28 


81 





Loez530 DNisis 
2453 358 








ae 
2382 

230, 33 
370 


22, 345 23, 330 
412. 994 
138, 55 165, 46 
89 7 








1265, 6 


7691)"; 


1518, 5 2530, 3 3795, 2 
11 , 


185 








21, 362 


7 603| "2 





poets 46, 165 55, 138 
485 42 he 


66, 115 


96 


69, I10 


10, 759 
883 





132 










110, 69 
376 





253, 30 330, 23 345, 22 
9 176 28 


506, 15 
3 


690, 11 
218 





759, 10 
32 








ee I 
| 7603, *. 533 





6, 1267 
2095 


7, 1086 
419 





14, 543 
125 





362, 21 
28 


42 , 181 ire iy. 
5 35 


st 14 1086, 7 1267, 6 
21 72 10 


2534, 3 
8 





3803, 2 
) 


= 


7 607 


pe) 3, 2540 
: 


















20, 381 
2413 





7 621 


30, 254 60,127 127, 60 
5 643 44 





4, 1905 9, 1524 6, 1270 
2038 383 3125 


10, 762 
125 


3801, 2 
4 
12, 635 
2406 






7602, 1 
2 
15, 508 
25 





254, 30 381, 20 508, 15 
12 168 10 





7621| 20 > 








1905, 4 2540, 3 3810, 2 
5 7 4 





eons I 
| 7 689| *.354 











ee, 


7639 | 98 7. 


67,114 114, 67 134, 57 
362 886 107 





3821, 2 
7643 3 


eae | | 4, 1912 








7649 \1 71: 4 : 





7669 |. 


2363 


36, 213 5 142 71, 108 
746 477 219 








7669)  ~5 








14, 548 


7673) 633 


7 673 








16, 480 


7 681| for 


3, 2556 
2070 


635,‘12 
Oa 
61272 
2976 


762, 10 
14 


1270, 6 
15 








19, 402 
250 


38, 201 
96 








stir 38 402,19 1273, 6 
319 781 2 


2546, 3 
3 


3819, 2 
5 






7638, 1 
ff 





8,956 16, 478 32, 239 
1138 695 266 
FIG L7. 051298 
ed Cee TA 
142, 54 213, 36 
+0) 27 


108, 71 
54 





1278, 6 1917, 4 2556, 3 
22, 5) 8 
28, 274 96, 137 
fabio. 


137, 56 
247 


3834, 2 
4 
274, 28 
66 


sie 14 959, 8 
14 7 


239, 32 
40 
9,852 
359 


478, 16 
18 
12, 639 
379 






956, 8 
16 
18, 426 
1374 








284, 27 
10 


426, 18 
192 


639, 12 








4, 1918 
277 
L096; 7 
6 


7, 1096 
897 
1918, 4 
4 


8,959 
86 





3836, 2 








4, 1920 
3383 





684 





5, 1536 6, 1280 8, 960 


1197 685 1213 





20, 384 24, 320 
221 144 


30, 256 
477 





96, 80 
232 
| 





7 681° 
7 681 






3, 2562 


7687 9974 


120, 64 128, 60 
338 202 


160, 48 
81 


10, 768 
2586 


12, 640 
191 





32,240 40, 192 48, 160 
tl 75 12 
192, 40 240, 32 256, 30 
70 21 198 


60, 128 
681 
320, 24 
) 


64, 120 
330 
384, 20 
44 











80, 96 
176 
480, 16 

30 





640, 12 768, 10 
3 20 


960, 8 
11 


1280, 6 1536, 5 1920, 4 
5 541 4 





6, 1281 7, 1098 
2275 918 


9, 854 
953 


2560, 3 
71 





14,549 18, 427 21, 366 
762 34] 650 


42, 183 
272 


3840, 2 
2 


61, 126 
60 


63, 122 


7680, 1 
a 






190 


68 ROOTS (y) OF y§=+1 (mod p); [é= (p—1)+v]. 





EVP es by WIE Vi SE VE Eye el ayaa. ee ar 


ig 


























y y y Y, Y ¥ y g y Y 
7697 | 122,63 126, 61 183, 42 366, 21 427, 18 549,14 854,9 1098, 7 1281, 6 2562, 3 
282 Lo 187 44 9 20 io 5 8 24 
3843, 2 tye I 5,153 10, 7690769, 10) 1538/51 3845) 2 ree I 
7687 | 5 | 7691) "1003 14098 6 3 








3, 2566 6, Tar 1283, 6 2566, 3 3849, 2 7698, 1 3851, 2 re 2,05 

Ge ep ie! 2 5 oie eae 

7717 3, 2572 Te 1929 6, 1286 12, 643 643, 12 1286, 6 1929, 4 2572, 3 one 20 Toe 
3439 2953 3440 205 3 25 10 5 4 2 

7 793 3, 2574 6,1287 9,858 11, 702 13, 594 18, 429 22, 351 26, 297 27, 286 33, 234 
917 918 1864 957 1144 854 70 428 149 1389 

















7 793 39, 198 54, 143 66,117 78,99 99,78 117, 66 143, 54 198, 39 234, 33 286, 27 
136 292 369 213 DD4 487 289 469 500 Li, 











7793 | 207, 26 351, 22 429, 18 594, 13 702, 11 858, 9 1287, 6 2574, 3 3861, 2 172%, 1 
365 360 64 681 162 8 as 2 6 3 

7 797 3863, 2°7726, “ee, 3, 2580 4, 1935 5,.1548 6, 1290 9, 860!) 10; 774012) Gae 
2 o2,. 3199. 185d. 2453") 1009. “2508 mao e7: 











7741 WRG ie 430 20, 387 30, 258 36, 215 43, 180 45,172 60,129 86,90 90,86 
1393 3052 1959 1141 206 187 698 270 190 149 


129, 60 172, 45 180, 43 215, 36 258, 30 387, 20 430, 18 516,15 645, 12 774, 10 
7741 '3gg 8580 BOR P ? 
5 











503 194 243 64 32 16 36 
7 741 860, 9 1290,6 1548, 5 1935, 4 2580, 3 3870, 2 7740, 1 4, 1938 
8 4 6 3 2 12 7 2555 








7 753 6, 1292 8,969 12,646 17, 456 19, 408 24, 323 34, 228 38, 204 51, 15 2h01,3020 
404 1531-1071 924 310 375 539 185 228 75 








68, 114 76, 102 102, 76 114, 68 136, 57 152, 51° 204, 38 228, 34 ae 24 408, 19 























HCTDS hs ene Vib 7 Rs aitg mie a i ae ain 20 
456, 17 646, 12 969, 8 1292, 6 1938, 4 2584, 3 3876, 2 1753, i | 
ODOT vps) Go 0 aie ia shennan, tana va amie to! 
7 757 Pes ror S aR dias oe 14 apse pe 4 ss 2 TODS I 
7759 3, 2586 6, 1293 9, 862 18, 431 431,18 862,9 1293, 6 2586, 3 3879, 2) 1ioSet 
1759 1760 63 1629 36 6 5 24 2 3 








7789 3, 2596 4, 1947 6, 1298 11, 708 12, 649 22, 354 33, 236 44,177 59, 132 66, 118 
233 3378 234 1447 385 230 161 327 976 552 
7 789 118, 66 132, 59 177, 44 236, 33 354, 22 649, 12 708, 11 1298, 6 1947, 4 2596, B 























48) 'P71) ” {659e0 el Tent TG. a ie eee 5 6 
3894, 2 fe I : 8,974 16, 487 487,16 974, 8 1948, 4 3896, 2 
1789 |" 3 | EUS Sita oR ad 5 9 











100s 4 519540002077 ath 8 1954, 4 3908, 2 ey I SPL, 2 
7793 |" | rear 4054 8: 97 aoe 7 823, 


Roots (y) or y® = +1 (mod p) ; 








2037 





rok? 


Y 


cS 
& v 


Se us 
Y 











Mare 


86 


38, 206 
407 





206, 38 412, 19 1957, 4 
863 99 5 





eea|| 7 841 


i ya 


5, 1568 7 


1581 


10, 784 14, 560 16, 490 
MA kee | Ale ig 131 











20, 392 
602 


5858S 32, 245 
100 234 


% 224 
85 


40, 196 
252 


70, 112, 80,98 98, 80 
247 4] 193 








BE2e76 
28 


140, 56 160, 49 
285 270 


196, 40 
946 


224, 35 
58 


392, 20 490, 16 560, 14 
32 16 Leh). 











784, 10 
36 


980, 8 1120, 7 
4 3 


1568, 5 
6 


1960, 4 


ol 


3920, 2 
7 


a | 


| 7853 








Te AE) 








26, 302 
635 


2, p58 bol; 52 
158 15 


302, 26 
9 


604, 13 
3 


1963, 4 
6 


38 2 
4 


rN: 





3, 2622 
| 7867 |" 30" 





GaIget 
1466 


9,874 18, 437 
1839 889 


19, 414 
228 


23, 342 
74 


38, 207 
701 


46, 171 
498 


57, 3 69,114 114, 69 
593 234 572 








138, 57 
313 


171, 46 207, 38 
15144 


342, 23 
116 


414, 19 
12 


437, 18 
4 


874, 9 
5) 


= 


Veda. 260% 2,3 3933, 2 
afl ped 6 





7866, 1 
3 


3, 2624 
1394 





4, 1968 
3590 


6.8312 
1395 


8, 984 
2242 


12, 656 
822 


16, 492 24, 328 32, 246 
654 233 459 





41, 192 
185 


48, 164 64, 123 
518 176 


82, 96 
137 


96, 82 
394 


123, 64 
300 


164, 48 
216 


192, 41 246, 32 328, 24 
170 36 16 





492,16 
6 


E716 2 


406 


656, 12 984, 8 
4 81 


1312, 6 
2) 


1968, 4 
9 


2624, 3 
11 


DosOn 2 AL 
3 


we | lon 4, 908 





2, 358 44, 179 
581 156 


179, 44 
46 


308, 22 
246 


GLOMAE 
A5 


1969, 4 
6 


3938, 2 ieue I 
4 








| 3, 2626 
1366 


677313 13,606 
1367 635 


26, 303 
163 


39202 
AT 


18, 101 
532 





1313, 6 
5 


2626, 3 3939, 2 
6 2 


ial ‘| 





(ab 126 
439 


101, 78 
105 


202, 39 303, 26 606, 13 
135 80 24 





14, 563 
1299 


N00; 140 L120) 7 34153 
11 6 3 








7882, 1 
D 








| 7901 | 3346 


D, =i 
630 


I" 790 2 
3848 


20, 395 
697 


25,316 
107 


50, 158 79, 100 100, 79 
491 121 57 





158, 50 
ll 


316, 25 395, 20 
374 25 


is 


190710 158035) 1975.4 
12 


6 


3950, 2 
4 


1 | 1907 Ss 59, 13 





67,118 
35 
3959, 2 
2 


118, 67 134, 59 
15 406 


3953, 2 
3 


7906, ay 


| 7919 


BYArsT| 
6 


74,107 107,74 2 
143 2: 





ee I | 7997 * 


? 2642 
3759 


Geie2telesl. 6 ae 


3760 


2 


a 


27 


3963, 2 7926, 1 
7 3 





| 3) 2644 


2005 


4, 8; Ore 32 3 
2950 2006 


12, 661 
318 


661, 12 1322,6 1983, 4 


12 


21 


ld 
( 


4048 3 3966, 2 7932, 1 
3 2 











4, 1984 
1962 


8,992 16, 496 
8323 1 2595 


31, 256 
46 


32, 
853 


248 62, 


fad 
128 


107 


64, 124 
151 


aa 64 128, 62 248, 32 
541 29 86 





ROOTS (y) OF 


y® = +1 (mod p); 


[é= (p—l)+r]. 


ek 
y y y y 





256, 31 496,16 992, 8 
71 (p- 16 


1984, 4 3968, 


2 1936, 1 
4 2 3 


1987, 4 


4, oe 3974, 25 
| 7.980 ee ee eee 





| 7948, 1 
| 2 





| 7951 |> 55 





5, 1590 6, 1325 10, 795 
228 322 1918 


15, 530 ai 
1629 421 


30, 265 
LI9y 24 





53,150 75, 106 106, 75 
430 86 88 


1,53 159, 50 265, 30 
885 ae 


318, 25 530, 15 
04° 948° 8° 


795, 10 





1590, 5 2650, 3 3975. 2 
104" 3 2 





7962 a1 





| 27, 5 





+050 | 





1623 


6, 1327 1327, 6 2654, 3 


1624 + 2 10 





|3, 2664 














o aa 6, 1332 8, 999 
9110 3945 1654 


9,888 12,666 18, 444 
1244 2832 ~ 203 


24,333 
230 





36, 222 37, 216 


840 600 37 





54,148 72,111 74, 108 
187 56 94 


108, 74 111, 72 148,54 


143 36 392 15 





229, 36 296, 27 333, 24 
33 


8 


444,18 666,12 888, 9 
190 27 299 


999, 8 1332,6 19984 
3 


2664, 3 
2 49 7 





(3996, 2 





ne 


et "|| 8.009 


4 ed 7, 1144 8, 1001 
983 2017 


11, 728 13, 616 


14, 572 
PID VuNyBB | Cet 


887 





26, 308 


28, 4 44, 182 


385 491 212 


52, 7 56,143 77, 104 
50 279 625 








(154, 52 
ib bs 


182, 44 286, 28 
490 70 


88; or. 91,88 
323 =—-:18 


104, 77 


102 616 





308, 26 364, 22 572, 
5 44 30. 


4 616,13 728, 11 
432 349 


1144, 7 


1001, 8 
7 379 





2002, 4 
rakes! 


| 18, 445 


4004, 2 eat I 
2 


| 8 O11 | 3, ate 


5, 1602 
930 


50, 159} 
1325, 6f 
Bie 


3981, 2 | 
216, 37 


22, 364] 


143, 56 





10, 801 
288 


6, 1335 9, 890 
90 1972 


15, 534 
501 





30, 267 45, sae 


734 1599 52 


89, 90 oa % 
6 559 


178, 45 
235 


267, 30 445, 18 
94 5 


534, 15 


32 785 


801, 10} 





1335, 6 1602, 5 


890, 9 
8 4 542 


2670, 3 4005, 2 carat I 
7 


a 


4, 2004 6, 1336 


3, 26072 
|| 8017 * 2642 1813 2643 





| 8, 1002 





tees 


12, 668 16, sor 


300 2407 1160 


6 + 15 


9004; 4 2679, 3™ 


94, 334 48, 167 1 48 
570 2077 








48 
geo 2 8016, | 8.039 


334, oh 501, 16 
27 9 
peers 2 BOSE, Pr 


668, 12 1002, 8 
36 3 


| 8 053 





3497 





EE 2013 


Gilgae 11, 742 


370 3498 125 


iets 22 ee 33, 244 
2273 818 190 


44, ry ae 132 66,122 122, 665 


299 14 1370 1g 





PSA Or 
63 


183, 44 244, 33 
519 216 


366, 2G (diana ut 
36 3 6 


1342, 6 2013, 4 2684, 3 4028, 2 | 


ll 16 8 


13, 2684 





ues ry | 8 059° ee 





6,.1343 17,474 34,2397 
2766 628 507 


51, 158 79, 102 102, 79 ise 
96 a) 318 679 








8068, 1 
9 


237 ,34 474, 1348.6 
350 98 + 


pee 3 4029, 2 epee I 
5 





4, 2020 
| 8081. fe 


5 io 8, roro 10, Sa 
1356 1876 1886 











Bere 
16, 505 20, 404 40, 202 Carr 
397 “1099. 1069 133 





ond we 2 
6 


+e 


Roots (y) oF 46 = 








101, 80 
105 32 


202, 40 404, 20 
A475 





13, 622 


26,311 °3hh) 26 


618 458 18 


505, 16 808, 10 
4 521 


ae 8 1616, 5 2020, 4 4040, 2 8080, 1 


234 


5 9 3 





622, 1 Tey 4043, Pp) 
14 2 


<8 I 


| 8.089 |" 


3, 2696 4, 2022 6, 1348 
1413 2293 1414 








12,674 24, 337 
1387 518 


8, IOTI 


1455 


301, 24 674, 12 
3 11 


ore 8 
5 


1348, a 
7 


2022, 4 2696, 3 4044, 2 
4 Dh ela a 











rae I 
| 8093 4,202 


TPtLEO 145578 
234 1418 


17, 476 
700 


28, 289 
859 


34, 238 68, 119 119, 68 
102 30 55 





4, 2025 


289, 28 476, 17 
33 98 


ae 
160 


578, 14 1156, 7 
6 5 


2023, 4 
7 


4046, 2 
4 


8092, x |3, 2700 
é | g101|°,27° 











5, 1620 6, 1350 


90 356 2218 


10, 810 
315 1024 


9, goo 


Lo7675 
2905 


15, 540 
2952 


18, 450 20, 405, 25, 324 
830 on 16 








30, 270 36, 225 
Tl 338 


27, 300 
454 


45, 180 50, 162 
104 4 


54, 150 
1361 


607 135 
437 


75, 108 81, 100 90,90 
343 539 633 





100, 8r 108, 75 135, 60 
4 355 494 


150, 54 162, 50 
389 243 


180, 45 
59 


225, 36 2 
(i 


70, 30 300, 27 324, 25 
2F 403 67 





405, 20 450, 18 540, 15 
g 28 249 


675; 12: 810, 10 
125 4) 





4050, 2 ged I | 8111 | 


ios 2V LOS Sts 
381 837 


900, 9 
52 


1350, 6 
75 


(1620, 5 2025, 4 2700, 3 


10 5 216 





811, ro 162 


10 


22, 5 
185 


ee 2 fee oul 


yy 











36 
4, 2029 005 4 4058, 2 
4 


1733 6 


ay 8123 


| 31, 262 


938 


62, 131 
648 


131, 62 60 4061, 2 
264 20 3 





Bia ‘| Se 


8146, 1 | 8 161° 








2903 


4, 2040 
202 


5, 1632 6, 1360 8, 1020 
3076 2904 664 





10, Te 12, 680 
1828 984 


15, 544 
901 


16, <3 17, 480 
314 83 


20, 408 
1116 


24, 340 
496 


30, 272 32,255 34, 240 
471 672 246 





40, 204 48, 170 
904 367 


51, 160 
256 


OUTI4G OSF1 20 
169 64 


80, 102 
274 


85, 96 
620 


96,85 102, 80 120, 68 
207 16 13 





136, 60 160, 51 
8 44 


170, 48 
40 


204, 40 240, 34 
+ 303 


255, 32 
810 


272, 30 
243 


340, 24 408, 20 480, 17 
25 2 345 





510, 16 544, 15 


680, 12 
100 831 5 


816,10 1020, 8 
385 10 


1360, 6 
3 





hae I 3, 2422 
! 8167 | "3453 


6, 1361 1361, 6 
3093 9 


274.22, 3 


163205 
4.85 


2040, 4 2720, 


3 4080, 2 
36 343 6 





4083, 2 
9 


8166, 1 |D, 1634 
3 | 8171 1366 











10, ne 19, 430 


38, 215 
422 692 63 


43, 190 86, 95 
234 17 


190, 43 
200 


817, 10 


215, 38430, 19 8 
36 6 22 








1634, 5 4085, 2 


SL70, 1 
18 3 2 








| 94,87 “141558 


Leanay 


33 45 93 


3, 2726 
BAGG aaa 


29, 282 
594 


47,174 58, r4t 87, 94 
658 117 20 





282, 29 1363, 6 : 


108 5 


4089, 2 
4 


8178, 1 | 3, 2730 
2' | 8191 |" 32 


ROOTS (vy) OF 


yi = +1 (mod p) ; 


é 


VGC ame 


Uh u y 





| 5, 1638 


TATI7O 
9] 1378 


6, 1365 
1904 


9,910 10, 819 13, 630 
1477 1510 2 


[é = (p—1) +7]. 





14, 585 
375 


15, 546 
3347 








26, 315 
4095 


30, 273 35, 234 
Osean 501 


39, 210 42, 195 45, 182 
45 281 152 


63, 130 
52 


65, 126 
476 





JO Ror 
172 


91,90 105, 78 
214 160 





117, 70 126, 6s 130, 63 
663 279° 575 


182, 45 
943 


195, 42 
166 





234, 35 
61 





‘ ” 
| 2738, 30 


51202090421 


427 286 492 


455,18 546, 15 585, 14 
9 326 157 


630, 13 
496 


SLo. 10 
49 


1170, 7 
310 











1365, 6 
| 


1638, 5 2730, 3 
5 7 385 


4095, 2 8190, 1 
es ate || 8.208); 











3265 


eo 
1939 


8, 1026 
1030 








Waker es) JB -. 


684 16, 513 
27 1696 = 1201 


18, 456 19, 432 24, 342 
304 144 746 


BY, 304 
3 





36, 228 
363 


48, 171 
1064 









54, 152 BT WAd oti 
912 4] Sh) 


76, 108 108, 76 114, 72 
11.0) © 2ie 192 


144, 57 
409 


152, 54 
83 


216, 38 
11 








228, 36 304, 27 342, 
75 560 64 


24 432, 


19 456, 18 513, 16 


843 30 16 


684, 12 
8 


9125%9 
207 


1368, 6 
20 








(2052, 4 


9736, 3 4104, 2 
2 49 5 


8208, | 





14, 587 
846 


587, 14 
168 


4109, 2 
3 








8218, 1 | 3, jie 
Be alveah ee 


4, ha: 5, 1644 = 1370 
3745 906 416 


10, 822 
1264 


12, 685 
406 





oUn2 74 b0Ni 39 137, 60 
320 803 1 


274, 30 411, 20 548, 15 
‘126 280 90 


685, 12 
9 


822, 
5 


20, 411 
758 
1644, 5 
6 








ex 2740, 3 4110, 2 8 


8 + 





220, i | g231 nee 


10, 823 
1003 


823, 10 
32 


4115, 2 


a 








0 i | 8 233, ee 


ai 6.40372 Si Ari7G 
856 2613 2187 


8, 1029 
1074 


12, 686 
2648 





Thais 


28, 294 42, 196 
815 38 503 


49,168 56,147 84, 98 
2 301 460 


98, 84 
389 


147, 56 
196 


leat O 2 
1828 
196, 42 





(294, 28 


343, 24 392, 21 
14 7 23 


583, 14° 686, 127102956 
400 8 4 


Tee 
20 


1372, 6 
25 





2744, 3 
5 





Panter 


oa ae 
i | 8237 * 


(4, 2059 29, 284 58, 142 
287 155 686 


(Beane. 
73 





EGS Fu 
2681 


284, 29 
274 








2059, 4 
é 


an, 2 ee | 8 243 


13, 634 26, 317 
656 542 


317, 26 
390 


634, 13 
21 


8242, 1 
2 





O83 97 eu. = 
1359 


3, 2754 
240 241 


17, 486 18, 459 27, 306 
217 669 301 


34, 243 
1731] 


51, 162 54. 153 


194 


204 





102, 81 
733 


153, 54 162, 51 
17 «195 


243, 34 306, 27 459, 18 
25 141 22 





4131, 2 
2 





Toeg I | 8 269 





3, 2766042067 16,1373 
157 643 158 


486, 17 
5 


91859 
12 


1377, 6 
8 


81.:102 
(Gite 

2754, 3 
Ati | 





12, 689 


1723 © 


13, 636 
541 


26, 318 
254 


DOL are 
84 





~~ 


Roots (y) oF y® = 


Se 
g 


cry 
y 


+1 (mod p) ; 


f,v 


ory 
y 


Ls = (p—1)+v]. 


g 


V 


fv 
y 


75 





cia 
y 





78, 106 
92 


TOG Sh 156,453) 195 ¢5 2! 


Li 


615 


400 


y 
318, 26 
2 


636, 13 
ib 


689, 12 
5 








2756, 3 
6 


4134, 2 
3 





47, 176 
107 


8268, 1 
2 


| 8 273 


3 


8, 1034 


1593 


hipys2 
AT 


16, 517 
138 








88042 94.38 6176, 44 


293 


251 


34 


376, 22 
498 


DLT, t6 (25 1a 


16 








4136, 2 
9 


8272, 1 
3 


| 8.287 * 


2762 
568 


1381, 6 
2 


2762, 3 
LI 





96 
4143, 2 
7 





5, 1658 
1898 


10, 829 829, 10 1658, 5 


1051 


12 


32 


ig? I 


| 8 293 





3, 2764 
2050 














2074, 4 
4 


2 £230 
36 





4, 2079 
1371 


12, 691 
2167 


GOW 72 
12 


1382, 6 
25 


BOLI AE 
9 


2764, 3 
5 


ie 
3 


8292, 
y 











17, 488 
Vat 


4148, 2 
2 


5D4, 15 
6 


34, 244 
375 
ane I 


3? 
229 


68, 122 
240 


122, 68 
803 


136, 61 244, 34 488, 17 


300 


400 





20 





| 8 311 


O77 0 
1266 


5, 1662 
1986 


6, 1385 
1267 


10, 831 
2421 


15, 554 
648 








sar IO 
22 


1385, 6 
5 


1662, 5 
243 


2770, 3 
7 


4155, 2 


a 


8310, £ 
3 








6, 1386 
1287 


7, 1188 
305 


9, 924 
205 


11, 756 
175 


12, 693 
98 


14, 594 
2536 


18, 462 
724 





27, 308 
708 





84, 99 
713 


28, 297 
350 


33, 252 
491 


36, 231 
1535 


42, 198 
1032 





o9eo4 
285 





297, 28 
9 


308, 27 
2 


108,97 
664 


126, 66 
117 





Soke 
814 


396,21 
968 


132, 63 
627 


44, 189 
128 


D4, 154 
74 


63, 132 
1] 


21, 396 
40) 






66, 126 
112 





154, 54 
4 


189, 44 
341 


His toped a 
27 





231, 36 
49 





462 1, 18 
7 








1188, 7 


211 


1386, 6 
505 


2079, 4 
12 


24a 3 
216 


4158, 2 
36 


8316, 1 
6 


594, 14 
3 


693, 12 
_18i 


756, 11 
479 


924, 9 
5 














1052 


4, 2082 
1443 


6, 1388 
1053 








8 329 


BaLOaT 
2825 
ae 
7 


12, 694 
2158 


| 8353 


24, 347 
478 


347, 24 
15 


694, 12 
6 


1041, 8 
10 


1388, 6 
8 


2082, 4 
4 


2776, 3 
343 


4164, 2 
9” 


a 








3, 2784 
1736 


4, 2088 
2688 


6, 1392 
1737 


Seroddy J, 928 12, 


190 


694 


696 
271 


Lon 22 
388 


18, 464 
2646 








| 24, 348 


1372 


29, 288 
258 





144, 58 
72 





1044, 8 
36 


174, 48 
54 


1392, 6 
27 


32, 261 
685 


36, 232 
622 


48, 174 
150 





232, 36 
4 


2088, 4 
6 


261, 32 
24 
2784, 3 
35 


288, 29 
4] 
4176, 2 
3 


58, 144 
168 


12, 116 
74 


87, 96 
295 


96, 87 
55 


116, 72 
16 





348, 24 
75 


464, 18 
%) 


wal 


522, 16 
7 


696, 12 
216 


928, 9 
45) 








ce I 8 363 


37, 226 
304 


14 113. 


187 


113, 74 
3 











226, 37 


6 


4181, 2 
3 


8362, 


aie | 8 369 








666 


L 


8, 1046 16, 523 923, 16 


1692 


253 


16 


1046, 8 
4 


6 
2092, 4 
2 






74 roots (y) or yf = +1 (mod p); [é= (p—1)+ 7]. 

















eV 84 we Si, wd EN ye TOE yee 
# y y y y y y y y y y 
8 369 4184, 2 8368, ne | , 1047 te 698 24, 349 349, 24 | 
5 813 "330 gtd "290 226 1214 6 
3377 | 098 12 i0nT 8 1396, 6 2094, 4 2792, 3 4188, 2 8376, Gal 599] 
rl 50 2 1B 125 20 3695 1011 














DOO, TARO S i V4 Ooi rae I | 3, ae 4,,2097 6,1398 9,932 12.690 
et ce ae 8389 / "cor 3449 «699-1365 783 








8 389 18, 466 36, 233 233, 36 ra 18 69972 os 2,9 1398, 6 2097, 4 2796, 3 4194, 2 
| 223 1560 22 64 16 8 4 5 2 3 








cen I 3, 2806 6, 1403 23, 366 46, 183 61, 138 69, 122 122, 69 138, 61 

8 389 | 1962 407 309° 5 ae BS ite 

8 419 Te. 46 3866, 23 1403, 6 2806, 3 4209, 2 cine I 28429, ‘|| 
231 466 4 2 6 5 























8 499 4,2107 7, 1204 14, 602 28, 301 43, 106 19, 172 86, 98 = 86 172,49 196, 43 | 
21905 2 OLoe a ooe 103 308 34 324 34] 18 132 

















301, 28 602, 14 1204, 7 2107, 4 4214, 2 Ent a 5, 1686 6, 1405 
8 429 064 i99ts«T 5 4 8431 5147 7937-9148 
3 431 | 10, 843 15, 562 30, 281 B81, 30 562, 15 843, 10 1405, 6 1686, 2810, 3 4215, 2 
4211 2333 786 7 6 3] By eddy Ueoe 9 
sone I 3, 2814 6, 1407 7,1206 9,938 14, 603 18, 469 21, 402 42, 201 
8 431 | $443 |"\oa5° 1088 Aba shoe ene 1953. 82—Sts« 








8 443 = 134 67,126 126, 67 134, 63 201, 42 402, ar 469, 18 603, 14 938,9 1206, 7 
160 284. 894 348 90 198 Ik 6 12 7 











1407, 6 2814, 3 4221, 2 8442 1 41,206 82, 103 103, 82 206, 41 4223, 2 

8443 14 5 4 9 | 8447 iBT 4 1588) 314 eins hee 
8 447 Pein I 4, 2115 5, 1692 6, 1410 9,940 10, 846 12, 705 15, 564 
L716. Vi SG aan 1 ie 30s 193 847 2939 














8 461 iz 47° 20, 423 30, 282 36, 235 45,188 47, 180 60, 141 90,94 94,90 141, 60 
135 1832 1070 150 145 136 283 1143 644 82 
8 461 180, 47 188, 45 235, 36 282, 30 423, 20 470, 18 564,15 705, 12 846, ro 940, 9 | 
779 299 261 DY 16 27 8 a 4 it 
anys 6 ae 2115, 4 2820, 3 4230, 2 8460, 1 6, 1411 17, 498 
8461 5 a ca ee 6 | 8467 "yi87 igs dts. 
Ae 249 Ol, 768 83, 102 102, 83 166, 51 249, 34 498, 17 1411, 6 2822, 3 4233, 2 
Ways 25 141 5 288 56 480 6 8 4 
8 467 8466, we] 5, 1700 10, 850 17, 500 20, 425 25, 340 34, 250 50, 170 
4020 1810 991 354 656 117 317 155 
8501 os 12% 85, 100 100, 85 125, 68 170, 50 250, 34 340, 25 425, 20 500, 17 850, 10 
149 131 243 81 84 9 32 16 3 4a! 
ae 2125, 4 4250, 2 8500, 1 |4, 2128 7, 1216 8, 1064 14, 608 16, 532 
CU a chimera te 7 | 8513) "1903 3480. “156 «193~=«1eL- 









































EE 


roots (y) or y¥§ = +1 (mod p); [é = (p—1) +1). 75 





gy a Y a B Z uy y ) g 











8513 19, 448 28, 304 32, 266 Sone suo. 152) 64.0133 76 rr2’ P12) 76 133, 64) 1)2;.6 
534 607 46 346 21] 444 342 65 49 324 
$513. 224, 38 266, 32 304, 28 448, 19 532, 16 608,14 1064, 8 1216, 7 2128, 4 4256, 
a 7 18 3 200 63 16 22 4 2 
85121 jus2040 4 2130) D, 1704 6, t4z20 8, 1065 10, 852 12, 710 15, 568 
8513 ‘| 8521 “>o94 2608 2392 2025 774 «105R ABC 
8591 20, “3 24, 355 “30, 284 40, 213 60, 142 71, 120 120, 71 142, 60 2138, 40 284, 30 
486 514 262] 107 1349 592 656 1051 48 70 
8 621 | 37 24 426, 20 568,15 710,12 852, 10 1065, 8 1420, 6 1704, 5 2130, 4 2840, 3 
30 165 10 20 3 if 637 4 iia 
4260, 2 oan I 3, 2842 6, 1421 7,1218 14, 609 21, 406 29, 294 42, 20 
8521 “5 | 8527 0976 2977 1331 «2055, ~«ls=«TS«96D 
8597 49,174 5 147 81,98 98,87 147,58 174)'49 203, 42 294, 29 406, 21 609, 14 
165 90 400 132 15 20 576 12 24 128 
1218, 7 1421, 6 2842, 3 4263, 2 ces I 8) 10697 + 115776" 225338 
8527) i382) 8 nee | 8587 “1595, 3053, 15143 
8 537 44,194 88,97 97,88 194, 44 TE. 22 776,11 1067, 8 2134, 4 sae 2 ied I 















































a 















































5 AC 284 210 Ldd 126 48 4 2 
8539 % 2846 6, 1423 1423,6 2846, 3 4269, 2 ee I Ree 2 ro 
fr 2D? 2509 22 8 4 
| 3, 2854 6, 1427 1427, 6 2854, 3 4281, 2 SEE I HT 4 4286, 2 
8563 4393 9894 14 5 4 g° 1 8573\ ois” 4 











Sas BNI |3, 2860 4, 2145 5,1716 6, 1430 10,858 11, 780 12,715 13, 660 
8573 | 8581 fo, ist 3144981101141 4058° 1003 
8581 15, ae 20, 429 22, 390 26, 330 30, 286 33, 260 39, 220 44, 195 52, 165 55, 156 
1611 1258 522 663 1928 528 126 266 181 375 

8581 60, 143 65, 132 66, 130 78, 110 110, 78 130, 66 132,65 143, 60 156,55 165, 52 
| 503 401 69 838 64 631 32 349 656 16 
8581 195, 44 220, 39 260, 33 286, 30: 330, 26 390, 22 429, 20 572,15 660, 13 715, 12 












































305 8 639 125 + 183 12 28 2 9 

8 581 780, 11 858, 10 1430, 6 1716, 5 2145, 4 2860, 3 4290, 2 8580, i 4, 2149 
40 5 3 355 51 10 36 

8597 © 1228 14,614 28, 307 307, 28 614,14 1228, 7 2149, 4 1558 2 sae: vad | 
368 (as 1629 7 55 20 10 + 

wal 2866 6, 1433 1433,6 2866, 3 4299, 2 8598, | 4, 2152 8, ae 16, 538 
1205 1206 8 12 2 1830 = 510 579 

8609 2,269 269, 32 538,16 1076, 8 2152, 4 rir 2 8608, 1 3, 2874 6, 1437 
1410 16 i 2 81 9 3 1545 = 1546 














9, 958 18,479 479, 18 958,9 1437, 6 3874, 3 a 2 8622, | Ly 454 
8 623 Tipe neatid soe) Se ee 8627 


Roots (y) OF y¥*=+1 (mod p); [é= 





(p—1)+y]. 





227, 38 454, 19 


245 300 200 3 





8626, ey 








1438, 6 2157, 4 2876, 3 i5I 2 os I 


5 4 9 2 3 ea 





. 8, 1080 9,960 10, 864 
2103 909 


12,4720 10, or 16, 540 
3262 2153 987 





30,.288; 32, 270 ¢ 
1192 40 


40, 216 45, 192 48, 180 
259 151 36 


D4, 160 6 


45 





80, 108 90, 96 
194 164 


108, 80 120, 72 135, 64 
107 125 80 


144, 60 
167 


180, 48 
25 








216,40 240, 36 270, 32 


288, 30 320, 27 360, 24 
68 67 268 108 46 55 5 


432, 20 
243 


540, 16 
60 





720, 12 864, to 1080, 8 1440, 6 1728, « 
27 32 7 9 8 394 


2160, 4 
3 


2880, 3 
11 


4320, 2 
2 





ae e 4 


5 
| 8647 * 2882 6, 1441 11, 786 22, 393 33, 262 


66, 131 
836 


131, 66 
153 


262, 33 
255 





794 795 734 688 313 
on 22786, 11 


UAT, 6 2882, 3 41323, 2 S646, 
“po Ge 8 12 2 | 8 663 | 


61, 142 
43 


tay 122 


122, 71 
175 





142, 61 4331, 2 ies 2a pa 21O7 M14: a8 22, 394 
894 2 ae 2641 821 











44, 197 
248 


394, 22 
446 





788, 11 2167, 4 


3, 2892 4, 2169 


er 2 8668, 1 
+ 2 1378 39638 





178 Al 


6, 1446 
1379 


12, 723 
1533 





18, 482 36, 241 
61 1073 


241,36 482,18 723,12 964,9 1446, 6 
91 192 3 56 64 





aL0U,4 
16 


4338, 2 
4 





|4, 2170 5, 1736 7, 1240 8, 1085 10, 868 


8676, 1 
2 1056 3184 2072 2310 

















14, 620 $ 


897 


28, 310 
1043 





31, 280 35, 248 40, 217 56,155 62, 140. 70, 124 124, 70 
16 327 192 312 4 86 2 


140, 62 
108 


217, 40 
5 





248, 35 280, 31 310, 28 434, 20 620, 14 868, 10 1085, 8 
243 197 81 _100 9 10 49 


1240, 7 
3 


2170, 4 
7 





4340, 2 tae I 38,2896 4, 2172 6, 1448 8, 1086 
225 1903 4061 1904 2201 





12,724 
1066 


24, 362 
236 





48,181 ie 5 362, 24 543,16 724, 12 1086, 8 1448, 6 


209 35 40 14 25 16 5 








reese I 2, 106 106, 82 
74 21 





4048 60 44] 








2172, 4 
4 


164, 53 : 
19 


4344, 2 
2 





2173, 4 
11 





3, 2902 


2413 


i, 2 te 2, 1 | 8 699 ["s 4349, 2 yee sph 





6, 1451 
2414 


2902, 3 
2 








3, 2904 4, Te 6, 1452 8, 1089 


4353, 2 708 I 
7 5 2537 3279 9538 1345 





9, 968 
679 


454 


202 aeieG 


1187 


Roots (y) oF y® = +1 (mod p); 


Y 


g 


V 


iy 


g 


Vv 


gy 


fae AL 


y 


Le = Cp— 1} vy). 


= 


V 


bl, 





, 
y 











24, 363 
559 


30, 264 
1682 


36, 242 44, 198 
249 49 


GO 1a i 2a rar 
950 92 


88,799" | 99488 
i 664 





198, 44 
31 


242, 36 
150 


264, 33 363, 24 
340 2 


896, 22 484,18 726, 12 792, ur 


152 5 P3) 


75 D3 





1089, 8 
81 


1452, 
27 


6 


Ue 


2904, 3 4356, 2 
14 3 


teal ‘|| 8719 


|3, 2906 6, 1453 
9981 2983 





2906, 3 
7 


4359, 2 
5 


7 I 


| 3, 2910 


| 8731 3658 


D, a 6, 1455 
698 3659 


9,970 10, 873 
899 =—s- 11732 





18, 485 
297 


30, 291 
345 


i 194 
348 


Eee eae Le, 
725 125 


194, 45 291, 30 
743 5 





1455, 6 
49 


1746, 5 
28 


2910, 3 4365, 2 
7 4 


| 
2 





| 8737 


485,18 582, 15 
44 83 








2268 4264 








8, 1092 
3140 


12, 728 
1107 


13, 672 14, 624 
“2573 852 


16, 546 21, 416 
1599s 2311 


24, 364 26, 336 
865 181 





39, 224 
50 


42, 208 
185 


48, 182 52, 168 
226 38 


56, 156 
196 


18,112 
a13 


84, 104 91, 96 
432 9 





112, 78 
14 


156, 56 
48 


168, 52 182, 48 
33 3 


208, 42 
126 


224, 39 
251 


273, 32 312, 28 
28 7 





416, 21 
30 


546, 16 
Gd 


624,14 672, 13 
18 840 


128) 12 
64 


1092, 8 
16 


1248, 7 1456, 6 
508 8 








4368, 2 


é 
a 


8736, I 
5 


14, 2185 
3320 








5, 1748 
1908 


10, 874 
2002 


19, 460 20, 437 
129 ees 





46, 190 
150 


COaLIS 
218 


92,95 95, 92 
90 132 


115, 76 
453 


190, 46 
372 


230, 38 380, 23 
253 60 





874, 10 
20 


1748, 5 
12 


2185,°4 4370, 2 
» 4 


ele 1 


| 8747 | °° 


4373, 2 8746, 1 
2 





16, 547 
573 


547, 16 
50 


1094, 8 2188, 4 
16 4 


1576, 2 


2 


8752, 1 
3! 


‘| 8 761, 


| 3, 2920 
| 1733 





6, 1460 
1734 


8, 1095 
1900 


10, 376 
858 


12, 730 
3261 


15, 584 
1964 


20, 438 24, 365 30, 292 
440 464 1598 











13, 120 
32 


120, 73 
152 


146, 60 
146 


219, 4o 
330 


292, 30 
216 


365, 24 438, 20 584, 15 
2 36 523 


ad 





6, 1463 
1268 


1095, 8 
11 


1460, 6 
27 


1752, 5 
19 


ZraQu 4 
7 


2920, 3 
589 


pie 2 a al 





Tea 54 
618 


11, 798 
100 


14, 627 
1037 


£2,462 
1475 


21,418 
502 


15465 33, i 38, 231 
10 1903 104 





57, 154 
88 


66, 133 
715 


TGR EA 
777 


{14, 77 
83 


133, 66 
667 


154, 57 
283 


209, 42 231, 38 266, 33 
4) 699 135 














418, 21 
3 


462, 19 
962 


627, 14 
49 


TUOMIT 
397 


1254, 7 
7 


1463, 6 
4 


2926, 
2 


3 4389, 2 8778, 1 
121 11 


aS (y) oF yé = +1 (mod p); 


[é = (p—1) =v]. 





8 783 


4391, 2 
) 


igs 3, 2034 


‘|| 8 803| "2% 


6, 14677 9,978 18, 489. 27, 32654, 162 


989 109 2165 


37 


430 


163, 54 
84 





8 803 


326, 27 
30 


iNg-73 978) 9 146756 
24 27 9 


2934, 3 4401, 2 8802, 7 
3 4 





8 807 


Wesets: 
| 1842 


14, 6209 
593 





8 807 


Lipsis 
736 





34, 259 37, 238 74, 119 
28 303 217 


11 4238 ia7 Ter OL Ouro opie 


54 660 12 


517 


6 


1258, 7 
40 





8 807 


4403, 2 
2 


ae I | 8 819 | Ae P) 





sg ‘| 8 991 | rey 





EB ters 
297 


Dd. E9Gs 
2309 


6, 1470 
2437 





8 821 


7, 1260 
518 


os a 1053362. 12e735 
1546 1998 170 


14, ie 15, 588 18, 490 
451 765 375 


20, 441 
968 


21, 420 
445 


28, 315 
1440 





8 821 


| 30, 294 
66 


| 


30, 252 36, 245 42, 210 
131 470 963 


45, 196 49, 180 60, 147 
26 403 444 


63, 140 
60 


70, 126 
202 


84, 105 
150 





8 821 


90, 98 
433 


98,90 105, 84 126, 70 
805 765 68 


140, 63 147, 60 180, 49 
77 3D 247 


196, 45 
39 


210, 42 
215 


245, 36 
5 





8 821 


252, 35 
24 


294, 30 315, 28 430, 21 
336 108 214 


441,20 490, 18 588, 15 
22 673 55 


630, 14 
28 


735, 12 
eS 


( 


882, 10 
196 





8 821 


| 980, 9 
42 


1260, 7 
70 27 14 


1470, 6 1764, 5 22 


05, 4 2940, 3 4410, 2 
9 6 3 


8820, 1 
Dy 


ya 


| 8831 |” 


1766 
920 





8 831 


"10, 883 
1376 


883, 10 1766, 5 4415, 2 
2 42] 5 


ee _| 


[eee 4, 2208 


47, 188 
124 


94, 94 
289 


188, 47 
Lif 





8 837 





2209, 4 
6 


ae 2 a8 I | 8 839 





ra 
628 





4372 1373" 


18, 491 
2069 


491,18 
14 


982, 9 
265 





8 839 


baa 


2946, 3 1419, 2 eae I 
12 2 








T1204 


2994 1893 


8, 1106 
1559 


14, 632 
396 


16, 553 
472 





8 849 


28, 316 £ 


142 


LOE Ce ‘ass 
630 233 


158, 56 316, 28 
83 400 


553, 16 
10 


632, 14 
20 


1106, 8 
16 


1264, 7 





8 849 





yt 4 


4424, 2 8848, aH 





10, 886 
872 


a, 220 Seow Te 
1791 4921 


20, 443 
654 


443, 20 
25 





8 861 


oy. 
4 


15 450-3 aha 
14 4 2 


| 8 863. 


3, 2954 6, 1477 


| 1461 1462 


751266 


2062 


14, 633 
245 





8 863 


42, 211 


838 





422, 21 633, 14 
63 49 


1266, 7 1477, 6 2954, 3 
28 2 27 


4431, 2 
9 





8 867 


11, 806 
2286 


22, 403 26, 341 
80 1362 


31,286 62, 143 143, 62 
Olt 695 918 


286, 31 
337 


8862, 1 
3 





341, 26 
63 





8 867 


682, 13 
14 


4433, 2 8866, 1 
6 3 9 


| 8 887 


6, 1481 
4228 








4227 





8 887 


ee I 





3, 2964 4, 2223 
249 2851 





6, 1482 9, 988 
250 3318 


12, 741 
1310 


1481, 6 
8 


2962, 3 + 
5 





13, 684 
275 


18, 494 
410 


19, 468 


842 





8 893 





71 


a 342 36, 247 38, 234 39, 228 52 


407 62 107 


,1Fts0r, 166 
216 552 


Ae ae 
356 


10, 1i4 


36 


114, 78 
556 


117, 76 
B95 


vt 


Roots (y) oF y’=-+1 (mod p); [é 


ms ona Cea? caeay Gea 
y y y y y 











8 893 


156, 57 171, 52 228, 39 234, 38 247, 36 342, 26 468, 19 494, 18 684,13 741, 12 


/ 


6 296 288 fa 9 79 


281 


3 


246 12 





8 893 


pe 


8 2,6 2223, 4 2 8 
988, 9 1482, 6 2223, 4 2964, 3 4446, 2 8892 2, «ll 8.008 


+ 10 2 11 





8 923 





t4 3 4461, 2 8922, 
+ 2 





oy 2070) 4.2222 
"|| 8929.” 4339 3424 





13, 2074 6) 1487148756 
| 3847 


3848 10 





6, 1488 
4340 


Osrrrg 
2953 


9,992 12,744 


At tee L120 





18. 496 24, 372 31, 288 32, 279 36, 248 


Cate 
8 9239 | Ho TGs) 848" 11 808 4 743 


48, 186 
318 


62, 144 


214 


123424) 98.66 
100 12 








8 929 
8.926 929 


96,93 124,72 144, 62 186, 48 248, 36 279, 32 
275 Labs 10 81 4 400 


288, 31 
542 


312, 24 496,18 558) 16 


9 


9 20 


a! 





ae 12 992,9 1116,8 1488, 6 2232, 4 2976, 3 
623 25 6 5 221 


4464, 2 
a 


baat I | $933, | 4, 12333 


16 





| 8 933 


| 


| 7, a WPor2. 48627523) 400 28,379 * 29; 208 
137 359 1351 135 245 152 


44, 203 
1308 





8 933 


154, 58 203, 44 308, 29 319, 28 406, 22 638, 14 
629 112 50 15 40 9 


anoeta 


21 


em 17, 116 116,77 


341 


T2760 2 
3 


826132 
933, 4 4466, 2 
7 4 





4, 2235 9, 1788 6, 1490 


8052, 71g gat 2,208 4 : | 
8933 “5” |} 8941 1640 ©3080" 973641 


10, 894 
1017 


12, 745 
465 


15, 596 20, 447 
1086 1605 





8 941 





30, 298 60, 149 149, 60 298, 30 447, 20 596, 15 
816 859 91 660 - 44 By 


145, 12 
5 


894, 10 1490, 6 1788, 5 


113 


4 594 





| 8941 | ~ 





pee 4 2980, 3 4470, 2 mere ‘|| 8 951 
2 3 





10, 895 
3608 


25, 358 oe 179 179, 50 


221 24. 





| 8951 


350-76 895.10, 179045 ae 2 Be I 
522 5 67 2 [50 8 963 


4481, 2 8 
3 


S 
we Ewes 


4, 2242 
"| 8969/27 





8 969 


Sues bows aos, 220 O01 52 ei8 118, 76 
591 1 200 205 451 WB, 


Rie 
223 


472, 19 1121, 8 
AT 2 | 





8 969. 


2242, 4 4484, 2 8968, 1 | 8 971 |3, 2990 5, 17904 
25 5 5) Sa 409 


10, 897 
9325 


13, 690 15, 598 
208 1900 








| $971. 


23, 390 26, 345 30, 299 39, 230 46, 195 65, 138 
5 1542 = =2035 602 882 304 


1331 bs 
239 


115, 78 130, 69 
ae qWBy. 





8 971 


138, 65 195, 46 230, 39 299, 30 345, 26 390, 23 


674 336 519 484 14 308 


O902 14 
63 


897, 10 1495, 6 
423 49 





8 971 


1794, = 2990, 3 4485, 2 8970, 1 Tate: 
eget 3 "|| 8999. 


32 7 4 870 


409, 22 
20 


818, rt 4499, 2 
449 2 








8 999 


ae I 4, 2250 5, 1800 6, 1500 


| 9 001 ave ARG P4bS ioe EY, 








9, 1000 


1015 


10, goo 12, 750 
1548 396 





| 9001 





Bas 18, 500 20, 450 24, 375 25, 360 30, 300 
1636 954 126 29 68 536 


36, 250 
258 


40, 225 
1260 


45, 200 50, 180 
43 300 








| 9001 


60, 150° 72,126 75, 120 90; 160 100, 90 120, 75 
216 35 1001 36 98 113 


125, 72 
382 


150, 60 
223 


180, 50 200, 45 
6 302 


ROOTS (y) OF y° = 


+1 (mod p) 


: 


V eG S 


’ ay os, 
Y Y y Y 





225, 40 
450 





250, 36 300, 30 360, 25 375, 24 450, 20 


125 


243 622 25 32 


[£=(p—l) +7]. 


be ii 
y y 





500, 18 600, t5 750, 12 900, 10 


27 


714 5 







g,v 
y 


662 





1000, 9 


958 


1125, 8 
4 


1500, 6 1800, 5 2250, 4 3000, 3 
3 538 9 343 





6, 1501 


1095 


19, 474 
730 


30,237 OG Leow Vif elle gO 
91 33 480 29 


9000, a | 9 007 








3, 3002 


1094 





m7 38 474, 19 
14 435 


1501, 6 
8 








"3002, 3 
Peel 


4503, 2 
) 


el 


ee ‘| 9011. re 1802 10, 901 


6221 1404 


34, 265 53, 170 
348 56 


85, 106 
929 








106, 85 


283 


17.0, 358 
ays ts) 


aay 34 530,17 901, 10 1802, 5 
36 6 3 32 


ey) 











3325 





4, 2253 
1658 


B11 502 
3326 


12, 751 751, 12 1502, 6 2253, 4 
1448 7 4 3 


06 2 Eas aa) 








4, 2257 


4467 


37, 244 
322 


61, 148 
25 502 5 988 


FANT 22 4129. FA AB Gs 


22 BT 4 eit 2 
6 4 





9028, 1 
2 








TES yas 


2284 


5, 1808 
324 


8, 1130 10, 904 16, 565 20, 452 
18 


3066 375 1346 


80,112 113530 
588 256 


226, 40 
16 








9 041 


452, 20 
4 


565, 16 
100 


904, 10 1130, 8 1808, 5 2260, 4 
9 10.06 848 25 


4520, 2 
5 


9040, mal 9.043 


3, 3014 
3152 








6, 1507 
3153 


11, 822 
1048 


22,411 33, 274 66,137 137, 66 


209 299 51 383 


274, 33 
238 


at 22 ao 1 F 
15 2a 





1507, 6 
4 





3014, 3 


2 


4521, 2 
6 


ra 








|| 9049 * $45 1362 


6, 1508 
846 


81131 12, 754 
4138 1667 


13, 696 
141 








Ewe, 
TAY 


26, 348 
127 


29, 312 39,232 52,174 58, 156 
1738 36 135 147 


78, 116 
6 


87, 104 104, 87 
30 68 


116, 78 
18 








156, 58 
76 





2962, 4 
4 


174, 52 
77 


232, 39 312, 29 348, 26 377, 24 
455 786 50 25 


CUO Es 
817 


754, 12 1131, 8 
5 16 





3016, 3 
343 


1524, 2 9048, 3 
9 | 9059 | 4719 








14, 647 
876 


647, 14 1294, 7 
3 126 





eel 
2 


| 9067. 


|3, 3022 6, 1511 1511, 6 3022, 3 
1081 1082 4 2 


4533, 2 
6 


9066, 1 
; 


| 9001 *: 





5, 1818 bas 9, ro10 10, 909 15, 606 18, 


100 


3389 


595 


492 10 1248 1238 


30, 303 
1943 


45, 202 90, 1o1 
446 541 





202, 45 303, 30 505, 18 606, 15 909, 10 1010, 9 


398 64 144 8 4 12 


1515, 6 
125 


1818, 5 3030, 3 
2 27 











9090, atl 





| 9103/4379 «4380 «=25Ss«G 


74, 123 
5 





ar 41 246, 37 BE 6 3034, 3 4551, 2 Hy I 
64948 3 


| 9109 ° 





Oa) 111 Ll ee 
70 239 


123, 74 
757 











3120 1986 


6, 1518 
3121 








91012 11,828 12, Se 18, 506 


1164 197 2200 1873 1629 151 





349 


2, 414 28, <3 33, 276 36, 253 44, 207 


811 445 


46, 198 
27 





Roots (y) oF y! 


Sh 
y 


é 


Vv 


Y 


=-+1 (mod p) ; 


a: 
y 


cy 
y 


[é = (p—1) +>]. 


SO 








9109 "2,3 


a5 


9109 "3 


9 


414, 22 
55 


214 
506, 18 
36 





9109 2105 I 
54, 169 
347 
1521, 6 
8 


9127 
9127 


| 9127|* 


COnrr? 
48 


3, 3042 
3010 


980 781 


66, 138 69,132 92,99 99,92 132, 69 138, 66 


3 


198, 46 ; 


364 





(59, 12 828, 11 
12 40 


1012, 9 
6 





6, 1521 9, 1014 
3011 727 


TS R7O2 
1552 





Whi 7s 
11 


169, 54 234, 39 
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55 





459, 20 510, 18 
12 27 





1530, 6 


9181| °°"; 


9 187 





9199 | “11,438 


C, Ss, 


2295, 4 
5 


540, 17 
114 


612, 15 
14 


165, 12 
9 


60; 153: 63ar35 
Leia 359 
204, 45 255, 36 
367 300 
918, 10 1020, 9 

15 12 
















3060, 3 4590, 2 
8 4 


9180, 1 
2 


| 9 187 


| 3, 3062 


4121 





3, 3066 


3062, 3 4 
2 


9186, mil 








6, 1533 
3768 


(imay. 
3496 


Si1022 


6, 1531 1531, 6 
4122 


14, 657 ne 





594 393 





215 286 


213 


63, = ion 264 LOG. 73 


203 


M 


146, 63 
204 


219, 42 
30 


438, 21 


220 5 


511,18 657, 14 





573 


18 


CO 
bo 


ROOTS (y) OF yé 


5 Ae on, ty 
y Y Y ] 


== +1 (mod 9); 


cea 


[f= (p—1) +7]. 





9 199 


1314, 7 


1533, 6 3066, 3 
63 8 6 





9 203 


4599, 2 
2 


at I 


110 


| 9 208 | ** ata 





ake 2 9 209 


te | 








9 221 





4, 2302 


346 





8, 1151 1151, 8 2302, 4 


629 


4 


2 





3, 1844 
3835 


TORY 20, 461 
270 30301 





9 227 


14, 659 
1340 


659, 14 1818, 7 
55 44 


461, 20 
25 


5 





4613, 2 
3 


92 26, wal 


| 9 239 





922,10 1844, 5 2305, 4 
3 11 








31, 298 
270 





9 239 


4619, 2 


cr I 
479 2 





9 241 


| 9241 * 


3080 
166 


4, 2310 


1829 


5, 1848 
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11, 840 
92 


12 er 14, 660 
490 570 


15, 616 
200 


20, 462 
836 


21, 440 
1851 


22, 420 
760 





9 241 | 
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4620, 2 
5 


9240, 1 
13 





924, 10 
40 


1320, 7 
3 801 
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9 337 8, 1167 12,778 24, 389 389, 24 778, 12 1167, 8 1556, 6 2334, 4 3112, 3 4668, 2 
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9660, 1 
D 








4838, 2 


t 


9676, 1 
2 


14, 2419 
1338 





41, 236 
475 


O9, 164 
198 


82, 118 
26 


118, 82 
414 


164, 59 236, 41 
30 300 





| 9 679 





3, 3226 
2913 


6, 1613 
2914 


1613, 6 
8 


3226, 3 
6 


4839, 2 9678, 1 
2 3 





|4, 2422 


2212 


Tyreea 
2347 


8, 1211 


3007 


14, 692 


28, 346 


56, 173 


246 120 





1384, 7 ; 
447 


2422, 4 
4 


ase 2 


2 


178,066 
100 


346, 28 692, 
10 98 





1568 
bone 232 


hee I 
| 9697 |*» 323 





16, 606 
29] 


24, 404 
624 


32, 303 
970 


7s 202 96, 101 101, 96 
493 172 230 





| 808, 12 


8 


1212, 8 
4 


1616, 6 
12 





113, 86 


480 


226, 43 
13 


4859, 2 
3 


2494, 4 3232, 3 4848, 2 
D 5 3 





4, 2424 
1557 
202, 48 
300 
oa 0 | 


| 9719 


6, 1616 8, 1212 
1992 1792 
303, 32 404, 24 
256 18 
ere 
2 








tae Tall O7at | a pers 


4, 2430 
4406 


5,1944 6, 1620 
3426 1925 


TANI2Z1E 8 
ie 


12, 808 
1496 


606, 16 


16 
86, 113 
269 
8.1215 
3670 





9, 1080 
447 


10, 972 
2199 





12, 810 
432 
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